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EXECUTIVE  SUMMARY 


As  part  of  the  National  Guard  Bureau’s  Installation  Restoration  Program,  a  site 
investigation  (SI)  was  conducted  at  the  lS2nd  Tactical  Reconnaissance  Group  of  the 
Nevada  Air  National  Guard,  located  at  the  Reno  Cannon  International  Airport,  Reno, 
Nev.  The  objectives  of  the  SI  were  to  confirm  the  presence  or  absence  of  contaminant* 
and  to  evaluate  the  potential  for  contaminant  migration. 

Seven  sites  were  investigated,  five  former  Fire  Training  Areas  (FTAs)  and  two  other 
sites.  Recommendations  for  disposition  ai  eadi  site  are  based  on  remediation  standards  set 
forth  in  the  Nevada  Division  of  Environmental  Protection’s  Contaminated  Sal  and 
Ground  Water  Remediation  Policy.  The  sites  and  recommendations  are: 

Site  2,  FTA  No.  2:  no  sofl  or  groundwater  contamination  above  standards  was 
found.  Prepare  a  no-fiirther-action  decision  document  for  soils.  Install  an  additional 
monitoring  well  downgradient  of  the  site  to  confirm  the  origin  of  observed  down* 
gradient  contamination  and  to  support  a  no-further-action  decision  document  for 
groundwater. 

Site  3,  FTA  No.  3:  no  soil  or  groundwater  contamination  above  standards  was 
found.  Prepare  a  no-further-action  decision  document 

Site  4,  FTA  No.  4:  sofl  contamination  was  found.  A  Remedial 
Investigation/k^easibility  Study  (RI/FS)  is  recommended  for  this  site. 

Sflte  S,  FTA  No.  S:  soil  contamination  was  found.  An  RI/FS  is  recommended  for 
this  site. 

Site  7,  Petroleum,  Oil,  and  Lubricants  Storage  Facility:  sofl  contamination  was 
found.  An  RI/FS  is  recommended  for  this  site. 
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SHe  13,  Stonn  Draini  at  the  Aerotpaoe  Ground  Equipment  Storage  Yard:  no  sofl  or 
groundwater  contamination  above  standards  was  found.  Prepare  a  no-finther-acticm 
dedsion  document 


Site  14,  Oil  Water  Separator  at  Building  82:  soil  contamination  was  found.  An 
RI/FS  is  recommended  for  thh  site. 
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L  INlRODUCnON 


1.1  Pupow  of  Report 

The  Department  of  Defense  (DOD)  has  initiated  the  Installation  Restoration 
Program  (IRP)  for  evaluating  suspected  problems  associated  with  past  waste  disposal  and 
spill  sites  at  DOD  faciliti^  As  part  this  program,  the  Air  National  Guard  Readiness 
Cent^  (ANGRC),  through  Air  Force  Engiiieering  aiKl  Services  Center,  has  entered  into 
an  interagency  agreement  (lAG  Na  14S9>14SS^A1)  with  the  Department  of  Enngy 
(DOE)  under  which  DOE  win  provide  technical  assistance  fior  the  implementation  of  the 
ANGRC  IRP  and  related  activities.  Martin  Marietta  Energy  Systems,  Inc.  (Energy 
Systems)  has  been  assigned  responsibility  for  managing  this  effort  under  the  lAG. 

This  document  is  the  site  investigation  report  (SI)  for  the  lS2nd  Tactical 

Recoimaissance  Group  (TRG),  Nevada  Air  National  Guard  (NVANG),  Reno,  Nevada 
« 

(hereinafter  referred  to  as  the  Base).  The  report  has  been  prepared  by  the  Oak  Ridge 
National  Laboratory  Environmental  Technology  Section  (ORNL/ETS)  under  agreement 
with  the  Hazardous  Waste  Remedial  Actions  Program  (HAZWRAP)  operated  by  Energy 
Systems,  Inc.  in  Oak  Ridge,  Term.  Tha  report  {Hresenls  the  activities  and  the  data 
gathered  during  the  site  investigation. 

A  preliminary  assessment  (PA)  was  completed  by  Automated  Sciences  Group,  Inc. 
(ASG  1969).  The  PA  identified  seven  potentially  contaminated  sites  that  were  rated  using 
the  Hazard  Assessment  Rating  Methodology  (HARM).  These  rated  sites  required  further 
investigation  under  the  IRP.  No  additional  sites  were  identified  in  the  PA. 

Seven  additional  sites  were  identified  1^  Base  personnel  in  May  1991  that  had  not 
been  rated  using  HARM.  Two  of  these  seven  additional  sites  were  reinvestigated  under 
the  IRP.  The  remaining  five  sites  weie  investigated  under  the  Rapid  Response  Initiative 
(RRI)  and  were  not  addressed  the  SL  The  RRI  is  a  program  developed  by  the  Air 
National  Guard  (ANG)  to  conduct  site  assessments,  evaluate  potential  corrective  actions, 
and  design  selected  remedies  at  leaking  underground  storage  tanks  (USTs)  and  spili  sites 
at  ANG  facilities.  Additioiudly,  investigations  at  two  of  seven  sites  addressed  by  the  PA 
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(Sites  1  and  6)  were  perfonned  by  the  Airport  Authority  of  Washoe  County  (AAWQ 
under  a  memorandum  of  understanding  (MOU)  with  the  ANG. 

The  overall  scope  of  the  SI  was  to  perform  a  site-wide  characterization,  taking  into 
account  five  sites  identified  in  the  PA  and  the  two  additional  sites  identified  by  Base 
pmsonneL  The  objectives  of  the  SI  were  to  identify,  verify,  and,  if  necessary,  delineate 
the  extent  oi  contamination  at  past  hazardous-waste-disposal  and  spQl  areas.  The  first 
phase  of  the  IRP  performed  at  the  Base  was  the  PA  (ASG  1969),  which  recommended 
that  further  IRP  investigation  be  implemented  at  the  seven  sites  identified  in  that  docu¬ 
ment  Althou^  not  part  of  the  PA,  two  sites  identified  by  Base  perscmnel  were  also 
included  for  further  IRP  investigation.  The  second  phase  consisted  of  the  SI,  vriiich 
identified  the  following  decision  points: 

a 

1.  develop  a  plan  and  implement  an  immediate  response  (IR), 

2.  take  no  further  action  and  prepare  a  decision  document  (DD), 

3.  initiate  a  focused  feasibility  study^emedial  measures  (FFS/RMs),  or 

4.  proceed  with  a  remedial  investi^tfon/feasibility  study  (RI/FS). 

1.2  Report  Oiganizatioo 

A  complete  description  of  each  of  the  seven  sites  identified  in  the  PA  and  the  two 
sites  identified  Ity  Base  personnel  is  presented.  Each  site  was  investigated  to  determine 
the  nature  of  potential  contamination  in  the  sofl  and  groundwater  and  to  determine  if  the 
contaminant  levels  are  harmful  to  human  health  and  the  environment  As  part  of  the  SI, 
data  were  collected  on  the  site  geology  and  hydrology  that  were  used  to  determine  expo- 
sure  pathways. 
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Following  the  main  body  of  the  report  are  a  series  of  appendices: 


•  Appendix  A: 

•  ^pendixB: 

•  Appendix  C 

•  ^^[Msndix  D: 

•  Appendix  E: 


Technical  Memoranda  on  Field  Activities 

Monitoring  Well/Piezometer/Borehole  Records  and  Casing/Ground 

Elevation  Data 

Hydradic  Testing  Data 

Sgnificant  Analytical  Data 

Quality  Control  Summary 


•  ^rpendix  F:  Data  Validation  Report 


13  Inatallatinn  Restoration  Program  Approach 

The  IRP  is  an  environmental  program  developed  by  the  DOD.  The  objectives  of  the 
IRP  are  to: 

•  identify  former  waste,  spill,  storage,  and  disposal  sites; 

•  •>  evaluate  the  extent  and  nature  of  contamination  if  present;  and 

•  initiate  appropriate  remedial  action. 

Figure  1.1  presents  the  IRP  decision  flow  chart,  vdiich  illustrates  the  components  of 
the  IRP  and  the  various  decision  points  that  exist.  The  sectfons  below  describe  the  major 
components  of  the  IRP. 

13.1  Site  Investtyjation 

The  primary  objective  of  the  SI  is  to  confirm  the  existence  or  absence  of  suspected 
ccMitamination  at  the  sites  and  to  determine  the  public  health  and  environmental 
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ramifications.  Activities  indude:  1)  evaluation  existing  reports  and  data;  2)  preparation 
and  imidementatioa  of  a  work  plan;  3)  collection  and  vorification  of  geologic,  hydrdogic, 
and  analytical  data;  and  4)  preparation  of  an  SI  report  Also,  included  are  screening,  con¬ 
firmation,  and  optional  activities.  Screening  activities  are  conducted  to  gather  preliminary 
data  on  each  site.  Data  obtained  fiom  the  following  activities  are  considered  screening 
data:  piezcmieter  installatkm,  stream  staff-gauge  installation,  screened-auger  groundwater 
sample  analysis  in  the  field,  and  sofl-sample-headspace  analysis  in  the  field.  Field  screening 
activities  confirm  the  presence  or  absmice  of  contamination,  identify  contaminants  of  con¬ 
cern,  target  future  confirmation  sampling  efforts  by  providing  an  areal  location  of  contami¬ 
nation,  and  provide  the  basic  hydrc^ogic  data  required  for  further  study. 

Confirmation  activities  include  specific-media  sampling  and  laboratory  anafysis  to 
confirm  or  deny  the  presence  of  contamination.  Methods  used  during  confirmation  activi¬ 
ties  iiKlude  surface  and  subsurface  soil  sampling  and  anafyses  from  soU  borings,  surface- 
water  and  sediment  sampling  and  analysis,  and  monitoring  well  installation  and  ground- 
water  samplmg.  The  purpose  of  confirmation  activities  is  to  provide  defensible  data  fiom 
w4ikh  site-specific  decisions  regarding  remediation  actk>ns  can  be  made. 

Hie  optional  activities  can  be  used  if  additional  data  are  needed  to  reach  a  dedsion 
pcmt  for  a  site.  For  example,  if  additional  data  are  needed  to  define  the  extent  of  soil 
contamination  at  a  site  .to  meet  the  needs  of  an  FFS,  a  Remedial  Investigation/Feasibility 
Study  (RI/FS)  will  be  initiated. 

1S2  FocQMd  FeasMlify  Stuffy  and  Remedial  Measures 

An  FFS  is  a  feasibility  study  of  one  or  more  operable  units.  An  operable  unit  may  be 
a  particular  medium,  such  as  soil  or  groundwater,  or  may  be  one  source,  such  as  a  waste 
lagoon  or  spill  area.  The  purpose  of  the  FFS  is  to  develop  a  range  of  measures  that  may  be 
employed  to  remediate  contamination  at  the  operable  unit.  These  measures,  termed 
remedial  alternatives,  are  evaluated  on  technical,  cost,  and  environmental  considerations. 
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The  FFS  is  used  to  select  the  most  appropriate  remedial  alternative  for  an  operable  unit, 
to  prepare  cost  estimates,  and  to  initiate  the  remedial  design. 

RMs  may  be  taken  to  alleviate  immediate  threats  to  human  health  or  the  environ¬ 
ment  An  RM  miqr  be  implemented  for  an  operable  unit;  for  example,  a  waste  pile  may 
be  covered  or  fenced  in  to  prevent  human  contact  with  hazardous  substances.  FFSs  and 
RMi  may  be  initiated  at  any  point  in  the  IRP  process  if  the  need  becomes  obvious.  FFSs 
fiw  several  operable  units  may  be  ambined  to  produce  an  FS  for  the  entire  Base. 

1J3  Remedial  Bwestigatioo/Beasibil%  Studjy 

If  the  data  from  the  SI  indicate  an  additional  need  for  further  study,  an  RI/FS  work 
plan  is  prepared  to:  1)  support  additional  data-gathering  requirements,  2)  describe  the 
scope  and  activities  for  the  baseline  rek  assessment,  and  3)  outline  the  scope  and  level  of 
the  RI  report  The  RI/FS  woric  plan  uses  the  SI  report  the  health  and  safety  plan,  and 
the  quality  assurance  project  plan  to  support  development  and  implementation  of  RI 
efforts.  It  incorporates  applicable  requirements  of  the  U.S.  Environmental  Protection 
Agencty’s  (EPA)  Guidance  for  Conducdr^  Remedial  Jnvestigatums  and  FeasUnJity  Studies 
under  CERCLA  (U.S.EPA  1988a).  FS  activities  are  described  in  the  work  plan.  However, 
the  decision  to  proceed  with  the  site-specific  FS  is  made  during  the  RL 

The  objectives  of  the  RI  field  program  are  to:  1)  acquire  the  data  necessary  to 
define  the  spatial  distribution  and  magnitude  of  environmental  contamination  MentifK^d 
during  the  SI;  and  2)  develop  a  refined  assessment  of  risks  to  health,  welfare,  and  the 
environment  associated  with  the  identified  contamination.  To  accomplish  these  objectives, 
the  RI  effort  increases  the  environmental  data  base  established  during  the  SI  to  defiim  the 
size  and  extent  of  the  contamination  sources,  focusing  on  areas  downgradient  of  confirmed 
contaminatioiL  If  necessary,  the  RI  effort  provides  characterization  of  the  hydrogeology 
and  potential  contamination  of  any  deeper  aquifers  at  the  Base  and  provides  an  investiga¬ 
tion  of  the  nature  of  groundwater  movement  within  and  between  shallow  and  deeper  aqui¬ 
fers.  Lastly,  the  RI  effort  also  provides  a  quantitative  risk  evaluation. 
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Upon  compIetkMi  RI  data  analytis,  an  RI  iqxMt  k  prepared  and  submitted  to  the 
legulaUMs.  The  RI  report  indudes  a  summary  and  interpretatioo  of  data  pthered  durii^ 
the  RI  and  a  risk  evaluation.  Fcv  each  site,  one  of  the  ftdlowing  three  recommendations 
is  made  and  supported:  1)  take  no  hirther  action  (DD  required),  2)  initiate  preparation 
of  engineering  plans  and  specifications  for  removal  of  contamination  (IR),  or  3)  conduct 
an  FS. 

The  FS  incorporates  applicable  technology  review,  development  of  preliminary 
response  objectives,  and  review  of  applicable  or  relevant  and  appropriate  requirements 
(ARARs),  all  of  which  are  coordinated  with  rkk  assessment  and  RI  report  development 
These  activities  support  appropriate  remedial  design,  FS,  or  no  further  action^sonitoring 
recommendations.  FS  activity  begins  during  the  RL 

13.4  Remedial  Des^n/Remedial  Action 

Remedial  design/remedial  action  (RD/RA)  follows  the  selection  of  a  remedial  alter¬ 
native.  The  RD,  developed  on  the  basis  of  the  FS,  is  a  detailed  design  of  the  selected  RA 
and  includes  all  specifications  and  de»gn  drawings.  The  RD  is  used  to  implement  the  RA. 

The  RA  is  the  implementation  of  the  remedial  alternative  selected.  This  action  may 
include  several  technologies  and  may  affect  one  or  several  media  and  source  areas. 

133  Regulatory  Involvement 

Throughout  all  segments  of  the  IRP,  the  ANGRC  attempts  to  work  closely  with  the 
EPA  and  the  state  regulatoiy  agencies.  The  IRP  encourages  the  early  and  continuous 
participation  of  federal  and  state  regulatory  agencies  during  meetings  and  review  of  work 
plans  and  reports.  Installations  considered  for  the  IRP  are  prioritized  under  the  Compre¬ 
hensive  Environmental  Response,  Compensation,  and  Liability  Act  (CERCLA)  with  respect 
to  health  risks,  hazard  levels,  and  Defense  Environmental  Restoration  Account  ftmding 
availability. 
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1.4  Pidmunaij  Remedial  Objectiwcs 

Preliminaiy  remedial  objectives  for  the  Base  are  evaluated  prior  to  undertaking  a 
FFS/RM.  Remedial  objectives  are  warranted  if  the  preliminaiy  qualitative  risk  evaluation 
(or  subsequent  quantitative  risk  assessment,  if  conducted)  concluded  that  significant  risks 
to  human  health  and/or  the  environment  are  present  via  one  or  more  pathways.  Remedial 
objectives  include  source  control  measures  and  migration  control  measures. 
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2.1  Facility  Hktofy 

Reno  Cannon  International  Airport  complex  is  located  approximatety  5  miles  south¬ 
east  of  downtown  Reno,  Nev.  (Fig.  2.1).  The  Base  presently  occupies  approximately 
60  acres  of  land  in  the  southern  portion  of  the  northwest  quadrant  of  the  airport  complex 
and  employs  1136  military  persoimel  of  which  2S7  are  full-time  employees  (ASG  1989). 

In  April  1948,  the  Base  was  establkhed  as  the  192nd  Hghter  Squadron.  This  desig¬ 
nation  was  changed  to  the  192nd  Fighter  Bomber  Squadron  in  ^ril  19S1.  The  unit  was 
redesignated  as  the  192nd  Fighter  Interceptor  Squadron  in  June  1955  and  retained  this 
designation  until  ^ril  1958  when  the  unit  was  renamed  the  152nd  lighter  Group.  In 
February  1961,  the  152nd  Fighter  Group  acquired  its  present  designation,  the  152nd 
Tactical  Reconnaissance  Group  (ASG  1989). 

Initially,  the  Ba^  was  equipped  with  P-51  aircraft  and  was  located  at  the  Stead  Amty 
Air  Base,  Reno,  Nev.  In  1953,  the  Base  leased  29  acres  of  land  at  Hubbard  Held  (Reno 
Cannon  International  Airport)  firom  the  city  of  Reno,  Nev.  Base  operations  were  moved 
from  Stead  to  their  present  location  in  1954.  F-86A  aircraft  were  assigned  to  the  192nd 
from  1956  until  1961,  when  the  group  converted  to  the  RB-57  aircraft  In  1965,  the  Base 
converted  from  RB-57  to  RF-101  aircraft,  which  were  flown  until  1975  when  the  Base 
converted  to  the  RF-4Cs  presently  being  operated  at  the  Base  (ASG  1989). 

2.1.1  Previous  Investigations 

The  IRP  at  the  Base  was  initiated  with  a  PA  that  was  conducted  June  6  through  June 
10, 1988,  and  reported  January  1989  (ASG  1989).  Based  on  the  results  of  the  PA,  the 
ANGRC  decided  that  environmental  data  must  be  collected  to  confirm  and  quantify  any 
contamination  that  may  have  an  adverse  impact  on  public  health  or  the  environment 
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Fig.  2.1.  Location  map  of  Nevada  Air  National  Guard,  Reno  Cannon  International 
Airport,  Reno,  Nev. 
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A  kickoCF  meeting  for  the  SI  was  held  at  the  site  in  Fd>niaiy  1991  with  ANGRC, 
152iid  TRG,  HAZWRAP,  and  ORNL/ETS  personnel  in  attendance.  Representatives 
from  the  Federal  Facilities  Bureau  of  the  Nevada  Division  of  Environmental  Protection 
(NDEP),  Washoe  County  District  Health  Department  (WCDHD),  and  city  of  Reno  were 
also  present  Environmental  information  in  addition  to  that  presented  in  the  PA  report 
was  collected  by  ORNIVETS  during  and  after  the  Idckoff  meeting,  and  the  investigative 
approaches  to  be  employed  during  the  SI  were  determined. 


22  Site  Dcicriptions 

The  PA  indicates  that  past  waste  management  and  facility  operations  mqr  have 
contaminated  the  surface  soils  and  shallow  allindal  aquifer  at  7  sites  located  on  the  Base 
and  Reno  Caimon  International  Airport  property  (ASG  1969).  These  sites,  as  identiGed 
in  the  PA,  are  listed  below: 

•  Site  1,  Fire  Training  Area  (FTA)  No.  1 

•  Site  2,  FTA  No.  2 

•  Site  3,  FTA  No.  3 

•  Site  4,  FTA  No.  4 

•  Site  5,  FTA  No.  5 

•  Site  6,  FTA  No.  6 

•  Site  7,  Petroleum,  OQ,  and  Lubricant  (POL)  Storage  Facility 

As  previously  discussed.  Base  personnel  identified  seven  additional  sites  uhere  past 
waste  management  and  Base  operations  may  have  contaminated  surface  soils  and  the 
shallow  alluvial  aquifer.  These  sites  are: 

•  Site  8,  3000-gal  Heating  Oil  Tank  No.  76 

•  Site  9, 1500-gal  Heating  OU  Tank  No.  2 
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•  Site  10. 3000-gal  Heating  OQ  Tank  Na  82 

•  Site  11, 4000-gal  Heating  Ofl  Tank  No.  84 

•  Site  12,  Fuel  OQ  SpiUs  on  ^ron 

•  Site  13,  Stonn  Drains  at  the  Aerospace  Ground  Equipment  (AGE)  Storage  Lot 

•  Site  14,  Oil  Water  Separator  (OWS)  at  Building  82 

Sites  8  through  12  were  investigated  under  the  RRI  and  ate  not  addressed  by  the  SL 
As  previously  discussed.  Sites  1  and  6  were  investigated  by  the  AAWC  under  an  MOU 
with  the  ANG  and  are  not  addressed  by  the  SL  Therefore,  the  sites  covered  tha  SI 
are:  Site  2,  Site  3,  Site  4,  Site  5,  Site  7,  Site  13,  and  Site  14. 

The  PA  also  indicates  that  there  are  no  active  water  wells,  past  or  present  landfills, 
radioactive  burial  sites,  or  sludge  burial  sites  located  on  Base  property.  Drinking  water 
supplies  are  provided  by  publicly  owned  facilities,  and  the  Base  sanitary  sewage  is 
oopnected  to  publicly  owned  treatment  works. 

According  to  the  PA,  the  major  Base  operations  that  have  used  and  disposed  of 
hazardous  materials  include  aircraft  maintenance,  AGE  maintenance,  ground  vehicle 
maintenance,  POL  management  and  dktribution,  and  air  weapons  control  These 
Operations  involve  such  activities  as  corrosion  control  nondestructive  inspection,  fiiel  cell 
maintenance,  hydraulics  maintenance,  structural  repair,  and  wheel  and  tire  maintenance. 
Waste  oils,  recovered  fuels,  paint  wastes,  spent  cleaners,  acids,  strippers,  and  sclents  are 
generated  and  disposed  of  by  these  activities.  Table  5  in  the  PA  summarizes  the  major 
operations  associated  with  each  activity,  provides  estimates  of  the  quantities  of  waste 
generated  by  these  operations,  and  describes  the  past  and  present  disposal  methods  for 
these  wastes. 

The  location  of  the  sites  investigated  are  shown  in  Fig.  2.2. 

22.1  Site2FrANo.2 

Site  2  is  located  on  land  leased  or  owned  by  the  Base  in  an  area  east  of  Bldg.  1  ami 
under  parking  area  A2  of  the  present  aircraft  parking  apron.  The  Base  was  the  sole 
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Fig.  2.2.  Location  of  Sites  2,  3,  4,  5,  7, 13,  and  14. 
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operator  of  this  FTA.  The  training  area  consisted  of  an  unlined,  slightly  bermed,  open 
earthen  area,  with  a  depth  of  12  to  18  in.  to  contain  the  flanunaUe  liquids  used  during 
training. 

Spent  solvents,  waste  oils,  "slop  wastes”,  and  other  flanunable  liquids  in  addition  to 
JP-4  fuel  were  the  primary  fuels  burned  in  the  training  exetcises.  A  water  base  was 
applied  to  the  FTA  prior  to  each  burn. 

Training  was  generally  performed  on  an  ”as  needed*  basis  with  an  estimated  10  burns 
per  year  using  150  gal  of  flammable  liquids  p«  burn.  On  this  basis,  it  is  estimated  that 
1500  gal^iear  flammaMe  liquids  woe  used.  Assuming  70%  of  the  flammable  liquids 
released  during  the  training  exetcises  were  destroyed,  an  estimated  450  gal^ear  remained 
to  evaporate  or  infiltrate  the  ground.  A  potential  total  of  1800  gal  may  have  infiltrated 
the  ground  during  the  4-year  period  that  this  FTA  was  in  use  (ASG  1969). 

t 

222  Site3,FrANd.3 

Site  3  is  located  on  land  previously  leased  by  the  Base  approximately  50  ft  west  of 
the  north  gate  entrance  to  the  Base  and  under  the  present  AAWC  parking  lot  In  1985, 
the  Base  transferred  this  portion  of  land  to  the  AAWC  Thus,  this  FTA  is  now  off  Base 
properQr  and  is  under  the  jurisdictional  control  of  the  AAWC.  The  Base  used  this  FTA 
between  1964  and  1971  and  was  the  sole  operator.  This  FTA  was  a  flat,  slightly  bermed, 
open  earthen  area,  with  a  depth  of  12  in.  to  contain  flammable  liquids  used  during  training 
exercises.  'Dwo  aircraft  and/or  mockup  models  were  used  as  training  aids  in  thk  area. 

Spent  solvents,  waste  oils,  "slop  wastes”,  JP-4  fuel,  and  other  flammable  liquids  were 
burned  durirg  training  exercises  in  this  area.  During  every  exercise  except  one,  a  watn 
base  was  applied  prior  to  each  burn.  During  one  training  exercise  in  1971,  no  water  base 
was  applied  prior  to  ignition,  resulting  in  a  very  poor  burn. 

Training  exercises  were  conducted  on  a  quarterly  basis  with  multiple  burns  per 
exadse.  Using  two  fire  training  exercises  per  quarter  as  a  basis  and  150  gal  of  flammable 
liquids  per  exercise,  twice  per  day,  it  k  estimated  that  2400  gal^ear  of  flammable  liquids 
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were  used.  Assuming  70%  of  the  flammable  liquids  released  during  training  exercises 
were  destroyed,  an  estimated  720  gal^mff  of  flammable  liquids  remained  to  evaporate  or 
infiltrate  the  ground.  One  fire  training  escerdse  conducted  in  1971  involved  2500  gal  of 
JP-4  fuel  with  no  water  base  applied  to  the  FTA  prior  to  ignition.  The  Base  Fire  Chief 
estimated  that  200  gal  of  JP-4  fuel  infiltrated  the  ground  and  was  not  burned.  A  potential 
total  of  6300  gal  of  flammable  liquids  mi^  have  infiltrated  the  ground  during  the  6-year 
period  this  FTA  was  in  use  (ASG  1969). 

223  Sile4,FrANa4 

Site  4  is  located  on  land  leased  by  the  Base  south  of  Bldg.  88  and  under  the  present 
training  field.  The  Base  was  the  sole  operator  of  this  area  and  used  this  area  in  conjunc- 
<tiQn  with  Site  S  (FTA  No.  5)  from  1970  to  1973.  FTA  No.  4  was  a  flat,  open  earthen 
area,  slight^  bermed  to  contain  the  flammable  liquids  used  during  training  exercises. 

Spent  soKents,  waste  oils,  "slop  wastes*,  JP-4  fuel,  and  other  flammable  liqiuds  were 
burned  during  training  exercises  in  this  area.  A  water  base  was  applied  to  the  FTA  prior 
to  e^  bum. 

Training  exercises  were  conducted  on  an  "as  needed*  basis,  estimated  at  once  or 
twice  a  year.  An  estimated  150  gal  of  flammable  liquids  per  bum  were  used.  On  the  basis 
of  two  bums  per  year,  it  is  estimated  that  300  gal^ear  of  flammable  liquids  were  ised. 
Assuming  70%  of  the  flammable  liquids  used  were  destroyed  during  training  exerdses,  an 
estimated  90  gal  of  flammable  liquids  remained  to  evaporate  or  infiltrate  the  ground.  A 
potential  total  of  270  gal  of  flanunable  liquids  may  have  infiltrated  the  ground  during  dm 
3-year  period  that  this  FTA  was  in  use  (ASG  1989). 

2Z4  Sites, FTAN6.S 

Site  5  is  located  between  the  northwest  comer  of  Bldg.  76  and  the  southeast  comer 
of  the  AAWC  parking  lot  on  land  leased  by  the  Base.  The  Base  was  the  sole  operator  of 
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thif  FTA  and  used  this  area  in  ocuijunction  with  Site  4,  as  descnlied  dmve,  from  to 
1977.  This  FTA  consisted  of  a  flat,  unhned,  open  earthy  area,  slight^  defwessed,  and 
bermed  around  the  edges  to  contain  the  flammable  liquids  used  during  training  exercises. 

A  mock-up  model  of  an  aircraft  was  used  during  training  at  this  site. 

Spent  scdvents,  waste  oils,  wastes”,  JP-4  fuel,  and  other  flammable  liquids  were 
used  during  joint  training  exercises  with  the  AAWC,  the  Base  supplying  the  flammable 
liquids  for  the  bums.  A  water  base  was  applied  to  the  FTA  prior  to  ignition  of  each  bum. 

An  estimated  ten  fire  training  exercises  per  year  were  conducted  at  this  FTA.  An 
estimated  150  gal  of  flammable  liquids  per  bum  were  used.  Using  ten  bums  per  year,  it  is 
estimated  that  1500  gal^ear  of  flammable  liquids  were  used.  Assuming  that  70%  of  the 
flammable  liquids  released  at  the  FTA  were  destroyed,  an  estimated  450  gal^ear  of 
flammable  liquids  remained  to  evaporate  or  infiltrate  the  ground.  A  potential  total  of 
3200  gal  of  flammaUe  liquids  may  have  infiltrated  the  ground  during  the  7-year  period 
that  this  FTA  was  in  use  (ASG  1969). 

225  Site  7,  POL  Stofage  Facility 

Site  7  surrounds  Bldg.  6  and  consists  of  four  25,000-gal  underground  storage  tanks 
holding  JP-4  fiiel  for  flight  line  operations  and  ancillary  equipment  These  JP-4  fiiel  tanks 
have  been  in  the  ground  for  over  30  years  (ASG  1969,  ^pendix  F).  Visual  inspections 
have  been  made  periodically,  the  last  one  in  April  1966,  to  ascertain  the  condition  of  these 
tanks.  The  inspections  revealed  medium  rusting  with  light  pitting  on  the  interior  surfaces 
of  the  tanks.  These  tanks  have  never  been  hydraulically  static  tested  for  leaks. 

Numerous  smaU  JP-4  fuel  spills  have  occurred  around  the  refueling  stand  area  of 
Kdg.  42.  Most  of  the  spills  occurred  between  1973  to  1965  when  the  fuel  trucks  were 
top-loading  vehicles.  On  several  occasions,  JP-4  fuel  spills  of  up  to  1000  gal  have  occurred 
in  this  area.  A  fuel  spill  of  up  to  300  gal  occurred  in  June  1966  when  a  bottom-loading 
shutoff  valve  on  a  refueling  unit  failed  to  operate  properly.  Other  smaller  spills  of  up  to 
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100  gal  have  oocuned  during  deluding  of  fiid  trudck  Up  untfl  the  earfy  lOSQi,  most  of 
these  spills  weie  flushed  into  the  sofll/graveled  areas  surrounding  the  refueling  stand  (ASG 
1989). 

2.2.6  Site  13,  Stosm  Drains  at  the  AGE  Storage  Lot 

Althou^  Site  13  was  not  induded  in  the  PA  Base  peisonnd  identified  the  site  in 
Mi^  1991  as  a  former  spill  area  and  possible  waste-oil-disposal  area.  Site  13  indudes  tvra 
stcmn  drains  located  northeast  of  the  AGE  storage  lot  vriiich  is  east  of  Bldg.  2.  Both 
drains  are  oramected  to  a  larger  storm  drain  east  of  Bldg.  82.  The  first  drain  was  used  as 
a  vehicle  wash  area  for  approximately  20  years  (1966  to  1966).  No  estimate  of  the  volume 
of  oil,  grease,  and  hydraulic  fluid  that  may  have  been  washed  down  this  drain  is  available. 
Small  quantities  of  oil  (5  gal  or  less)  were  spilled  onto  the  soU  surrounding  the  second 
drain  on  three  or  four  occasions.  Additionally,  the  second  drain  has  received  runoff  fit>m 
the  AGE  storage  lot  for  more  than  20  years.  An  estimate  of  the  volume  of  oil  and  other 
wastes  that  may  have  reached  this  drain  is  unavailable.  Base  personnel  have  indicated  that 
the  s(^  surrounding  the  drain  may  have  absorbed  much  of  the  wastes.  No  visible  staiiKsd 
area  or  obvious  contamiiuition  is  present  today.  According  to  Base  personnel,  both  drains 
are  still  functional  and  have  not  been  mcd  for  waste  disposal  and  vehicle  washing  since 
1966. 

22.7  SileKOWSatBuildiitg82 

Although  Site  14  was  not  included  in  the  PA  Base  personnel  discovered  the  spill 
area  in  Mqr  1991  when  the  1,000-gaI  OWS  adjacent  to  Bldg.  82  exceeded  its  holding 
capacity,  causing  the  trough  ^tem  to  back  up  and  overflow.  Site  14  consists  of  an 
unprotected  soil  area  at  the  southeast  corner  of  Bklg.  82  that  receives  the  overflow,  vriiidi 
is  JP-4  fiieL  Base  personnel  estimate  that  approximately  25  to  50  gal  have  spilled  onto 
the  soU  area  once  or  twice  a  year  since  1975.  Consequently,  as  much  as  1600  gal  JP-4 
fuel  may  have  reached  the  soil  area. 
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3.  ENVIRONMENTAL  SEITING 


The  environmental  rotting  at  the  Reno  Cannon  International  Airport  is  presented 
here  to  establish  a  reference  for  describing  site-specific  work  performed  during  this  inves¬ 
tigation. 


The  annual  mean  temperature  for  Reno,  Nev.,  is  49.9  *F  with  a  maximum  monthly 
average  of  913  *F  occurring  in  July  and  a  minimum  monthfy  average  of  18.9  *F  occurring 
in  December.  The  average  daily  temperature  change  is  35  °F  with  a  maximum  daify 

a 

temperature  diange  of  433  *F  occurring  in  July  and  August  (ASG  1969). 

National  Oceanic  and  Atmospheric  Administration  Statkm  No.  26-6779,  located  at 
Reno  Cannon  International  Airport,  records  an  average  annual  precipitation  of  7.49  ia 
for  the  Row  area.  AcccHding  to  the  Water  Atias  of  the  United  States  Plate  12,  the  average 
annual  evaporation  firom  open  water  surfaces  is  43  in.  (ASG  1969).  Using  the  method 
outlined  in  the  Federal  Repster  (47  FR  31224,  July  1962),  the  annual  net  precipitation  for 
the  Base  is  -3531  in.  (ASG  1969).  Rainfall  intensity  based  on  the  1-year,  24-h  rainfall  is 
calculated  to  be  13  in.  (ASG  1969). 


33  Geolagy 

The  majority  of  the  information  presented  in  the  following  sections  was  obtained 
from  Cohmi  and  Loeltz  (1964),  Binder  (1975),  and  the  PA  (ASG  1989),  which  contains 
infrvmation  derived  from  the  Nevada  Bureau  of  Mines  and  Geology  Report  #25 
(Bateman  and  Sheibach  1975). 
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The  avenge  elevation  of  the  Bate  »  4400  ft  above  mean  sea  level  (amsl).  The  area 
around  UrudDee  Meadows  is  generafly  flat  with  a  gentle  sk^  to  the  west,  although  tcqxv 
gnjduc  relief  is  substantial  in  the  surrounding  mountain  ranges  (ASG  1969). 

Geologic  maps  of  the  Reno  and  ML  Rose  quadrangles  show  that  the  mnthern  por¬ 
tion  of  the  Base  lies  on  a  Quaternary  deposit  termed  'floodplain  and  lacustrine  deposits” 
consisting  of  interbedded  gray  to  pale  grayish-yellow  sQt  and  fine-grained  sand  with  thin 
lenses  of  peat  These  are  fluvial  and  lacustrine  deposits  up  to  23  ft  thick  with  little  or  no 
s(d  develofunent  (entiscd)  (Bonham  and  Rogers  1963).  The  southern  portion  of  the  air¬ 
field  is  by  dqnuts  known  as  'alluvial  Bajada  deposits”  consisting  of  thin,  sheet- 

like  aqjMons  of  fine-  to  medium-grained  sand  with  Intercalated  muddy,  medium-pebble 
gravel  These  deposits  result  ftom  low  gradient  streams  that  have  reworked  older  gravel^ 
outwash  and  alluvial  fan  deposits.  Th^  are  weakly  weathered  and  largely  undissected, 
with  little  CH*  no  soil  development  (entisol)  (Bonhapi  and  Rogers  1963).  A  generalized 
stratigrajd^  underiying  the  Base  is  presmited  in  Table  3.1. 

The  general  geology  of  the  Reno  area,  shown  In  3.1,  consists  of  a  north-trending 
basin  known  as  the  Truckee  Meadows.  This  basin  is  located  at  the  western  margin  of  the 
Basin  and  Range  fdiysiqgraphic  province  just  east  of  the  Sierra  Nevada.  Bingler  (1975) 
describes  the  Trudcee  Meadows  as  a  structural  depression  (graben)  bounded  on  the  west 
by  the  Canon  Range,  the  Virginia  Range  on  the  easL  Steamboat  HiUs  to  the  south,  and 
the  eastern  part  of  the  Peavine  Mountain  block  to  the  north.  These  marginal  blocks 
consist  ci  Mesozoic  metavcdcanic  and  pluumic  rocks  overlain  by  a  thick  sequence  of 
Tertiary  vdcank  and  epiclastic  rocks.  The  Tertiary  rocks  are  predominantly  andesite  and 
arxlesite  porphyry  flow  rock,  hypabyssal  intrusives,  and  minor  siliceous  welded  tuff,  which 
are  commonly  represented  by  the  Kate  Peak  and  Alta  Formations.  The  foothill  and 
mountain  drainages  that  rim  the  basin  contain  large  esqxjsures  of  altered  volcanic  rock. 
Akmg  the  western  margin  of  the  basin  and  to  the  north  and  west  along  the  Truckee  River 
drainage  basin,  tilted  beds  of  Miocene  to  upper  Pliocene  Hunter  Creek  Sandstone 
(otmiposed  conglomerate,  sandstone,  and  diatomite)  are  exposed,  marking  the  start  of 
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Triile3.L  Genefali»l  iiiideri3fuig  the  Bate 


lithology* 

lhkfciieai,ft 

Dqith  from  suiftoe  to 
bottom  of  layer,  ft 

Sandy  day 

18 

18 

Sand^ 

8 

26 

Gi^ 

8 

34 

Sand^ 

9 

43 

Clay 

16 

59 

Sand  and  gravel* 

8 

67 

*  The  lithology  presented  in  this  tabte  is  a  composite  of  two  well  logs  located  within 
3000  ft  south  of  the  Base.  The  well  logs  were  obtained  from  the  state  of  Nevada’s 
Division  of  Water  Resources  in  Carson  Qty,  Nev.  The  above  table  was  modified  from 
Table  2  presented  in  the  preliminary  assessment  (ASG  1989). 

*  Water-bearing  layer. 

'  Main  water-bearing  l^r. 
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Hg.  3.1.  Geologic  map  of  the  Reno,  Nev.,  area. 
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early  basin-cedioieiit  accumulation.  The  continuation  oi  long-established  patterns  oi  basin- 
sediment  accumulation  is  represented  by  the  extensive  Quaternary  deposits  exposed  in  the 
Truckee  Meadows.  A  generalized  stratigraphic  column  of  the  Truckee  Meadows  and 
surrounding  area  is  presented  in  Table  32. 

Bingler  (1975)  divided  the  Quaternary  deposits  into  three  major  categories: 

1.  main  stream  gravd  deposits  of  the  Truckee  River  represented  bouldeiy  outwash 
from  gladal  activity, 

2.  a  long  and  complex  history  of  alluvial  fan  deposition  along  the  margins  of  the 
Truckee  Meadows  that  extends  in  time  from  the  Pleistocene  into  the  Holocene, 

3.  reworked  older  deposits  and  deposition  of  fine-grained  clastic  debris  throughout 
the  central  part  of  the  Truckee  Meadows  by  low  gradient  streams  during  the 
HolocetM  and  continuing  into  the  present 

Geothermal  activity  in  Truckee  Meadows  is  found  in  two  major  areas  known  as 
Steamboat  Springs  and  Moana.  These  activities  are  theorized  to  be  due  to  the  cooling  of 
an  intrusive  body  at  depth  that  may  be  coimected  to  groundwater  resources  throughout 
fault  systems  near  these  areas.  Geothermal  activity  has  a  profound  effect  on  groundwater 
chemistry  by  means  of.  hydrothermal  alteration  of  volcanic  rocks  underlying  Truckee 
Meadows. 

33  Soils 

The  locations  of  the  two  general  soil  types  are  found  at  the  Base  are  shown  in 
Fig.  32.  The  following  abbreviated  soil  descriptions  were  derived  from  the  5oi/  Survey  of 
Washoe  County,  Nevada,  South  Part  (Baumer  1983).  The  Truckee  sandy  loam,  gravelly 
substratum  covms  the  northern  half  of  the  airport  and  all  of  the  Base  property  (Baumer 
1963,  Map  Index  No.  805).  This  very  deep,  somevriiat  poorly  drained  soil  is  on  flood 
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Tdde3uL  GeaenKaed  stntigr^rf^  lor  the  Ibidcee  Meadows  and  sunoundiog  area 


Dqxlift/FociiiatiQB 

LithcAyc  dcKfiptioo 

Floodplain  A  lake  deposits  (Qfl) 

Qfl:  thin  sheet  of  medium-  to  thin- 
bedded  clayey  silt  and  sand  with 
discontinuous  layers  of  silt  and  peat 

Alluvial  Bajada  deposits  (Qa) 

Qa:  Poorfy  sorted  thin,  sheet-lDce  afuons 
of  clayey  to  sflty  gravelly  sand,  poorfy 
bedd^ 

Tahoe  Outwash  (Qto) 

Qto:  Glacial  outwash  stream  deposits  of 
volcanic  and  granitic  composition. 

Boulder  to  cobble  gravel,  sandy  gravel, 
and  gravelly  sand. 

Donner  Lake  Outwash  (Qdo) 

Qdo:  Deposits  similar  to  Qto  except 
weathered  to  depths  of  4  ft  or  more. 

Sandstone  of  Hunter  Creek  (Th) 

Th:  Pale  brown  to  gray  brown  and 
greenish  brown,  predominantly  bedded 
interlayered  siltstone,  silty  sandstone,  and 
sandy  conglomerate.  Some  areas  are 
white  to  yellowish-^te  diatomite  and 
diatomaceous  sandstone. 

Kate  Peak  Formation  (Tk) 

Tk:  Gray,  porphyritic,  homblende- 
biotite  andesite  flow  containing 
phenocrysts  of  plagioclase,  biotite,  and 
hornblende.  Sometimes  occurs  as  an 
intrusive  rocL 

Alta  Formation  (Ta) 

• 

Ta:  Dark-brown  pyroxene  andesite 
flows,  flow  breccia,  and  laharic  breccia. 
Common^  altered  tan  rock  composed  of 
quartz,  sericite,  and  clay  minerals 
Hydrothermally  altered  to  gray-green 
rock  containing  chlorite,  calcite,  albite, 
epidote,  and  clay  minerals. 
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plains  and  is  fivnied  in  aUuvium  derived  from  mixed  rock  sources,  l^pically,  the  surface 
kqper  is  gn^  sandy  loam  about  12  in.  thicL  The  upper  18  in.  of  the  underlying  material  is 
ffty,  stratified  sandy  loam  through  silty  clay  loam.  The  lower  part,  to  a  depth  of  60  in.,  is 
a  pate-brown,  stratified  gravelly  sand  through  very  gravelty  sandy  loam.  Depth  to  the 
gravelly  material  ranges  from  30  to  40  in.  Permeability  of  the  Truckee  soQ  is  moderately 
slow  in  the  upper  part  of  the  underlying  material  and  rapid  in  the  lower  part  The  Vamp 
silt  loam,  strongty  saline-alkali,  covers  the  southern  half  of  the  airport  and  adjacent  areas 
(Baumer  1983,  Map  Index  No.  911).  This  is  a  moderately  deep,  somewhat  poorly  drained 
soil  found  on  flood  plains  and  terraces  that  is  formed  in  alluvium  derived  from  mixed  rock 
sources,  l^ically,  the  surface  layer  is  grayish-brown  silt  loam  about  3  in.  thick.  Below 
this  is  a  layer  of  light  grayish-brown  and  pale-brown,  stratified,  fine  sandy  loam  and  loam 
about  33  in.  thick.  The  next  layer  is  white,  strongly-cemented  hardpan  about  6  in.  thick 
that  is  underlain  to  a  depth  of  60  in.  by  yellowish-brown  and  light  olive-gray,  stratified 
loam,  sandy  loam,  and  loamy  sand.  Depth  to  the  hardpan  ranges  from  20  to  40  in. 
Permeability  of  the  Vamp  soil  is  moderate.  A  seasonal  high  water  table  is  at  depth  of 
30  to  40  in.  in  spring  and  early  summer. 

Channeling  and  deposition  are  common  along  stream  banks  in  both  soil  units.  The 
risk  of  corrosion  is  high  for  uncoated  steel  and  concrete  structures  because  both  soQ  units 
are  strongty  saline  and  alkaline-affected.  Both  sofl  units  are  subject  to  seasonal  flooding 
that  has  been  controlled  around  the  Base  by  deepened  drainage  ditches.  The  main  limita¬ 
tion  to  use  of  the  Truckee  soil  unit  for  septic  tank  absorption  fields  is  the  moderatety  slow 
permeability  in  the  upper  part  of  the  stratum.  Both  of  the  soil  units  are  also  susceptible 
to  frost  heaving,  a  limiting  factor  in  their  use  for  roads,  which  require  drainage  provisions 
and  the  addition  of  suitable  material  for  an  adequate  wearing  surface. 
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3.4  I^Fdialoor 
3.4.1  SuifiKe  Water 

Surface  water  around  the  Base  occurs  in  both  open  and  covered  drainage  ditches. 
Irrigation  ditches  fed  by  diversion  dams  on  the  Truckee  River  pass  by  the  Base  just  east 
of  the  airfield.  There  are  drainage  ditches  along  the  north  and  south  sides  of  the  Base 
(Fig.  33)  that  conduct  water  to  the  east,  across  the  airfield,  and  into  Boynton  Slough, 
v^iich  drains  into  Steamboat  Creek  (A^  1969). 

Tlie  Thickee  Meadows  is  drained  by  the  Truckee  River,  which  flows  Crtmi  west  to 
east  through  the  meadows  (Hg.  3.4)  The  Base  lies  13  miles  south  of  the  river  channel  at 
its  closest  point  Steamboat  Creek,  the  major  tributary  to  the  Truckee  River  within  the 
Meadows,  enters  the  Meadows  through  Pleasant  Valley  to  the  south  and  flows  north  to 
the  Truckee  River.  Other  streams  in  this  area  flow  mainly  during  spring  run  off 
(ASG  1989). 

The  Truckee  River  supplies  8S%  (68,000  acre-ft)  of  the  water  used  in  the  Reixv 
Sparia  area.  The  remaining  water  demand  (12,000  acre-ft)  is  supplied  by  several  wells  in 
the  Truckee  Meadows  (ASG  1989). 

3.43  Groundwater 

The  potentiometric  surface  at  the  base  can  be  as  high  as  3  ft  below  the  land  surface. 
The  fine-grained  nature  of  the  upper  sediments  compared  with  the  more  permeable  lower 
sediments  m^  result  in  confined  conditions  across  the  base.  The  proximity  of  the  ground- 
water  surface  to  the  land  surface  is  due  to  the  area’s  function  as  a  groundwater  discharge 
point  for  the  Truckee  Meadows.  Much  of  the  Base  and  airport  lie  on  former  swampland 
that  was  filled  in  and  drained  with  ditches  that  receive  the  current  groundwater  discharge. 
Colmn  and  Loeltz  (1964)  estimated  the  total  groundwater  discharge  into  the  drainage 
ditches,-  drains,  and  sloughs  east  of  the  airport  to  be  6500  acre-ft  per  year  (acre-ft^ear) 
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Fig.  33.  Surface  water  drainage  map  for  the  Base. 
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Fig.  3.4.  Surface  water  drainage  map  for  the  Reno,  Nev.,  area. 
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with  an  additk»al  2200  acie-ft^ear  disdurged  to  drains  immediately  north  of  the  airfield. 
Today,  the  onfy  remaining  swampland,  located  east  of  the  Base,  is  found  south  of  the 
confluence  of  Boynton  Slough  and  Steamboat  Creek. 

Groundwater  in  the  Truckee  Meadows  occurs  under  both  artesian  and  water  table 
conditions  in  the  unconsolidated  and  partially  consolidated  younger  and  older  alluvium  of 
the  valley  fill  Artesian  heads  in  the  meadows  area  common^  are  less  than  20  ft  above 
the  land  surface  (Cohen  and  Loeltz  1964).  Depths  to  the  groundwater  vary  consklerabfy 
due  to  the  intertonguing  nature  of  the  vall^>fill  deposits.  Several  public  water-suppty 
weUs  located  in  the  meadows  are  screened  at  depths  ranging  firom  274  to  more  than  800  ft 
(Fig.  3  J).  Commonly,  wells  located  s^ral  yards  apart  will  tap  water  bearing  deposits  at 
dififerent  depths.  This  trend  becomes  more  pronounced  in  the  area  of  the  Truckee  River 
udiere  channel  shifts  have  left  discontinuous  and  sinuous  gravels  (ASG  1989). 

Review  of  Nevada  Department  oi  Water  Resources  drilling  records,  stored  by  the 
United  States  Geologicai  Survqr  Water  Resources  Division  in  Carson  City,  Nevada, 
indicate  that  there  are  90  monitoring  wells  within  a  1-mile  radius  of  the  NVANG.  None 
of  these  wells  are  considered  private  supply  wells  as  they  are  less  than  30  ft  deep  and 
ocmstructed  as  moniuning  weUs  related  to  environmental  site  assessments  in  the  airport 
area.  Because  shallow  groundwater  in  this  area  is  not  used  for  drinking  water  due  to  high 
concentrations  of  naturally  occurring  inorganic  compounds,  there  are  no  known  private 
drinking  water  wells  near  the  NVANG. 

Cohen  and  Loeltz  (1964)  sug^t  that  70%  of  the  recharge  to  the  groundwater  in  the 
Truckee  Meadows  is  firom  infiltration  by  crop  irrigation  practices  and  30%  can  be  attrib- 
uted  to  the  infiltration  of  streamflow  and  underflow  from  tributary  valleys.  Increasing 
urbanization  in  the  meadows,  however,  has  decreased  the  use  of  crop  irrigation,  thus, 
decreasing  the  rate  of  recharge  and  consequently  lowering  water  levels.  The  state 
engineer’s  office  in  Carson  City  estimates  the  present  annual  groundwater  recharge  to  the 
Trudeee  Meadows  at  20,000  to  25,000  acre-ft. 

Basic  groundwater  flow  gradients  and  flow  direction  in  the  Truckee  Meadows  and 
vicinity  of  the  Base  are  illustrated  in  Hg.  3.5. 
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Fig.  3  Potentiometric  map  of  the  Reno  area. 
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This  section  describes  the  activities  conducted  Cor  site  investigations  at  the  Base.  The 
results  of  these  investigations  are  {nesented  and  discussed  in  Sect  S.  A  sununaiy  of  the 
field  activities  and  dates  is  provided  in  Table  41. 

Field  investigations  at  each  site  were  performed  as  two  activities.  First,  the  field- 
screening  activities  were  designed  to  pther  prelimiruuy  information  regarding  the  nature 
and  extent  of  contamination  at  eadi  site.  The  screening  data  were  used  to  develop  a 
detailed  plan  for  the  secemd  activity:  confirmatkm  aiKi  delineation.  The  latter  activities 
were  to  confirm  the  information  gained  during  the  field-screening  activities  and 

to  provide  data  of  sufficient  quality  to  support  recommendations  for  additional  activities  oi 
recommendations  for  m  further  actioiL  Field  activities  at  each  site  consisted  of  the 

«  a 

following: 

1.  groundwater  screening:  field  soeening  to  delineate  the  areas  most  likety  to  contain 
residual  wastes, 

Z  piezometer  installation:  field  scremiing  to  determine  the  direction  of  groundwater 
flow  fw  the  proper  placement  of  monitoring  wells, 

3.  sofl  borings:  to  obtain  soil  samples  at  various  depths  for  field  screening  with  field 
analytical  instruments  and  for  shipment  to  an  analytical  laboratory  for  confirmaticMi 
analyses, 

4  nxmitoring  well  construction:  to  obtain  groundwater  samples  for  shipment  to  an 
analytical  laboratory  for  confirmation  analyses. 

In  addition  to  the  above  activities,  the  following  were  conducted  at  specific  sites  listed 
below: 

1.  sediment/surface  water  sampling:  to  obtain  background  and  base  wide  data  on 
sediments  and  surface  water  fiom  drainage  ditches  at  the  Base, 
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Dates 


Triife^l.  Suonaniy  of  Odd  activities  duriog  site  ii 
Activity 


Groundwater  soeening  A  monitoriiig 

Sep.  8  to  21, 1992 

Oct  S  to  15. 1992 

Nov.  5  to  10, 1992 

Piezometer  installation 

Oct  16  to  22, 1992 

Surveying  and  mapi^g 

Nov.  2  to  4, 1992 

Dec.  1  to  8. 1992 

Monitoring  well  installatkm 

Nov.  10  to  Dec  3, 1992 

Sofl  boring^fl  sampling 

Dec.  2  to  6, 1992 

Monitoring  well  development 

• 

Nov.  17  to  25, 1992 
Nov.  29  to  Dec.  4, 1992 

Groundwater  sampling 

Dec.  3  to  8, 1992 

Mar.  3  to  8, 1993 
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2.  single  weU  pun^Hog  tests:  to  obtain  hydraulic  conductivity  data  across  the  Base.  A 
total  of  six  sin^  tests  were  perfnrmed. 

In  general,  Seld  activities  were  carried  out  as  described  in  the  work  plan.  Deviatkms 
from  the  work  plan  are  (wesented  in  Sect  4.4. 


42  Geoh^  and  Hjalralogic  lovestjgatiaas 

The  various  techniques  used  to  determine  geok^  and  Itydtologic  conditions  consisted 
of  the  field  screening  and  confirmation  activities  previousty  discussed.  Specifically,  piezo¬ 
meters,  soil  borings,  and  monitoring  wells  were  used  to  determine  the  geology  and  Itydro- 
geology  at  the  Base.  A  piezometer  imtworic  was  installed  to  determine  the  groundwater- 
flow  direction.  Sofl  borings  were  used  to  determine  lithologic  properties  and  obtain  analy¬ 
tical  data  on  the  soil  matrix.  Monitoring  wells  were  installed  to  obtain  groundwater  quality 
information,  enhance  flow  directions  information,  and  obtain  hydraulic  conductivity  data. 

A  description  of  each  of  these  techniqiKS  is  presented  in  Sect  4.5  and  Sect  4.6. 

43  Background 

Badtytound  conditions  at  the  Base  were  determined  through  the  use  of  screening  - 
and  confirmation  activities.  Regional  groundwater  information  was  used  to  determine 
the  upgradient  boundary  of  the  Base.  IHeld-screening  activities  such  as  the  groundwater 
screening  method  (GSM)  and  piezometer  installations  were  used  to  assess  background 
groundwater  quality  and  general  groundwater-flow  directions.  These  screening  data  were 
then  used  to  locate  two  background  soil  borings  that  were  subsequentty  completed  as 
monitoring  wells.  Additionally,  background  sediment  samples  and  a  surface  water  sample 
were  collected  from  ditches. 
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Significant  base-widc  deviatioiis  &om  the  work  plan  are  summarized  below.  Retevant 

&kl  change  forms  are  i»esented  in  Appendix  A. 

1.  The  investigations  a[  Sites  1  and  6  were  performed  by  the  AAWC  under  a  MOU 
with  the  ANGRC  Therefore,  none  of  the  activities  described  in  the  work  plan  were 
performed  at  these  sites  by  ORNL/ETS. 

2.  Refinements  in  the  GSM  allowed  the  4-in.  screened  augers  to  be  replaced  with  a 
l-in.-diameter  hollow  drill  steel  probe  equipped  with  disposable  steel  points.  This 
allowed  the  collection  of  groundwater  samples  for  headspace  screening  directfy  into 
the  sample  bottle  with  a  Waterra  foot  valve  and  eliminated  pouring  the  sample  from 
the  augers.  The  net  result  is  less  volatilization  of  groundwater  samples  and  no 
generation  of  auger  cuttings. 

3.  Due  to  the  extensive  GSM  surv^  performed  at  each  site  before  piezometer 
comitruction,  screening  of  groundwater  samples  during  piezometer  installation  was 
not  required.  The  work  plan  had  called  for  the  installation  of  piezometers  as  the  first 
screening  activity,  but  the  order  was  changed  so  that  GSM  surveys  were  performed 
first.  This  allowed  for  the  location  of  piezometers  outside  areas  of  suspected 
contaminatioiL 

4.  Collection  of  rinsate  blanks  was  changed  from  daily  collection  to  10%  of  the  total 
samples.  This  change  resulted  from  changes  made  to  HAZWRAP  guidelines 
regarding  the  collection  of  rinsate  blanks  (HAZWRAP  1990). 
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45  FfeUScreenhig  Activities 
45.1  Graundwater  Soeeniiig  Method 

The  GSM  was  the  Gist  screening  tool  used  at  the  Base  to  aid  in  the  characterization 
of  contamination.  This  type  of  screening  is  veiy  useful  as  a  qualitative  tool  to  determine 
the  presence  and  extent  of  contamination  by  volatile  organic  compounds  (VCXh).  GSM 
data  can  then  be  used  in  efiEecdvely  locating  soil  borings  piezometers,  and  monitoring 
wells. 

The  Gist  step  m  the  GSM  survey  was  the  establishment  of  a  grid  system  over  each 
site  and  along  the  upgradient  edge  of  the  Base.  Grid  spacings  varied  Gom  25  to  100  ft 
depending  on  the  size  of  the  site.  Each  grid  was  laid  out  with  a  measuring  tape  and  a 
compass  and  each  grid  node  was  marked  with  a  wooden  stake  or  Guorescent  orange  paint 
At  least  one  point  on  the  grul  was  surv^ed  so  the  grid  could  be  tied  into  the  Base  map. 
Hnal  utility  clearance  was  provided  by  Base  personnel  before  any  sampling  occurred. 

The  GSM  procedure  consists  of  hydraulically  driven,  l-in.-outside-diameter  (OD) 
hollow  driU  steel  probes  equipped  with  disposable  steel  points.  The  probes  were  pushed 
and/or  hammered  to  penetrate  the  top  foot  of  the  water  table  aquifer  that  ranges  in  depth 
from  3  to  9  ft  below  ground  surface  (bgi).  The  probe  assembly  was  then  retracted  apprcxd- 
matefy  1  ft  to  disengage  the  drive  point  and  allow  Quid  to  Qow  into  the  hollow  drill  steel 
probe.  Then  a  H-in-diameter,  stainless  steel,  Waterra  foot  valve  on  the  end  of  polyeth^ene 
tubing  was  lowered  through  the  hollow  probes  to  collect  a  water  sample.  The  foot  valve, 
which  works  on  a  ball  cock  mechanism  similar  to  a  bailer,  was  activated  through  and  oscil¬ 
lating  up-and-down  movement  of  the  tubing  at  the  surface.  Within  several  minutes,  water 
reached  the  surface  and  was  collected  into  40-mL  septum  vials  for  headspace  analysis  with  a 
Geld  gas  chromatograph  (GC).  Due  to  the  heterogeneity  of  the  sediments  and  the  varying 
anmunts  of  Gil  present  at  the  Base,  the  time  required  for  a  GSM  boring  to  Gil  with  ground- 
water  varied  from  several  minutes  to  12  h.  In  the  latter  case,  the  probes  were  left  in  the 
hde  overnight  so  that  water  could  seep  into  the  annulus. 
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After  coUectkm,  the  samples  were  anafyzed  with  a  Photovac  model  lOSSO  GC 
eqii4>ped  with  a  CapSfl  5CB  ((IS2  mm  inner  diameter  (ID)  x  10  m)  capOlaiy  column.  The 
detector  was  a  10.6  eV  photoionization  detector  that  is  sensitive  to  a  wide  range  of  vola¬ 
tile  organic  compounds.  The  carrier  gas  used  was  ultra-pure,  zero-giade  air.  All  samples 
were  anafyzed  on  the  day  of  collection,  usualfy  withm  4  h. 

The  GC  was  initially  calibrated  by  injecting  three  different  volumes  of  a  known  stan¬ 
dard.  The  standard  was  a  commercially  available  mixture  of  benzene,  toluene,  ethylben¬ 
zene,  o-x^ene,  m-x^eoc^  p-xyieac,  1,1-dtchloroethene  (1,1-DCE),  1,2-dichloroethene 
(1,2-DCE),  1,1,1-trichloroethane  (1,1,1-TCA),  and  trkhloroethene  (TCE).  The  standard 
was  certified  by  the  manufacturer  to  contain  1  part  per  million  (ppm)  of  each  constitimnt 
Therefore,  injecting  different  volumes  of  the  same  standard  produced  a  mass-based  cali¬ 
bration  curve.  After  the  initial  calibration,  the  instrument  was  calibrated  daify  with  stan¬ 
dard  injections  at  only  one  volume.  All  sample  runs  were  bracketed  by  standard  injec¬ 
tions.  Routine  start-up  procedures  included  warming  up  of  the  instrument  and  running 
syringe  blanks  to  gauge  instrument  stability,  carrier  gas  flow,  and  column  contamination. 

Headspace  sample  collection  from  the  40-mL  vial  containing  the  groundwater  sample 
was  performed  in  several  steps.  First,  the  vial  was  shaken  vigorousty  for  several  minutes 
so  that  volatile  compounds  in  the  water  could  partition  into  the  headspace  of  the  viaL  A 
10  or  50  pL  syringe  was  then  used  to  collect  the  headspace  sample  and  inject  it  into  the 
GC. 

Sample  chromatograms  were  compared  with  standard  chromatograms  that  bracketed 
the  run.  Compound  identification,  by  comparison  of  the  relative  retention  times  between 
the  sample  and  the  standards  proved  to  be  a  very  inexact  procedure  with  tenuous  results 
at  best  This  was  primarily  because  of  the  relatively  high  number  of  unknown  compounds 
for  which  no  standards  were  available.  In  very  few  cases  was  compound  identification 
made  with  any  degree  of  certainty.  Therefore,  rather  than  incorrectly  identify  compounds 
and  calculate  meaningless  concentrations,  a  different  approach  was  taken.  The  chromato¬ 
graphic  data  was  used  as  a  measure  of  relative  contamination,  and  a  tystem  designed  to 
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categorize  the  data  as  positive  or  negative  was  devised.  Essentially,  a  "negative*  GC  deci- 
skm  was  to  GC  data  with  little  or  no  evidence  of  contamination.  A  "positive*  GC 

dedsion  was  assigned  vriien  obvious  or  moderate  evidence  of  contamination  was  found. 
Additionally,  an  HNU  model  101  photoionization  detector  (FID)  was  used  to  screen  the 
GSM  open  boreholes  for  VOCs.  Using  the  GC  and  PID  information,  suspected  areas  of 
soil  and  groundwater  contamination  were  delineated  for  further  characterization  by  the 
confirmation  activities.  Thus,  the  main  objective  of  the  GSM  suiv^,  which  was  to  deter¬ 
mine  areas  of  potential  contamination,  was  accomplished  in  spite  of  the  difficulties  with 
the  GC  analysis.  A  summaiy  of  the  GSM  results  appear  in  the  site-specific  discussions  in 
Sect  5. 

4J.2  Piezometers 

a 

The  direction  of  groundwater  flow  at  the  Base  and  at  each  site  was  evaluated 
through  the  installation  of  a  temporary  piezometer  network  during  screening  activities. 

Five  piezometers  were  installed  at  various  points  on  the  Base  and  were  used  with  IS 
additional  site-specific  piezometers  to  capture  groundwater  flow  direction  and  gradient 
information. 

Hollow  stem  auger  drilling  methods  were  used  to  drill  8-in.-diameter  boreholes  for 
piezometer  installation.  During  drilling,  auger  cuttings  were  screened  with  an  HNU  model 
101  to  determine  the  appropriate  disposal  practice  for  the  soil  ^proximately  10  ft  of 
precleaned,  1.66-in.-OD  schedule  40  polyvinyl  chloride  (PVC)  riser  casing  was  attached  to 
a  S-ft  length  of  0.010-in.  slotted  screen  and  inserted  into  the  hollow  stem  augers.  Screened 
intervals  were  sand  packed  with  12/20  grade  silica  sand  to  24  in.  above  the  uppermost 
screen  slot  and  sealed  with  24  in.  of  bentonite.  All  annular  materials  were  added  through 
the  augers.  The  augers  were  then  removed  from  the  boring  and  the  remaining  annular 
space  backfilled  with  native  cuttings  to  approximately  12  in.  bgs.  The  PVC  risers  were 
covered  with  slip-on  PVC  caps  and  finished  with  ground-level,  6-in.-  diameter,  traffic-rated 
vaults.  In  undeveloped  areas,  a  concrete  apron  was  installed  around  the  vault  to  provide 
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mechanical  stability  and  prevent  surface  infiltration.  An  elevational  and  locational  survey 
oi  the  piezometer  casings  was  performed  by  ORNL/ETS  personnel  Static  water  levels 
were  recorded,  and  the  piezometric  surface  of  the  water  table  aquifer  was  determined. 

Although  lithologic  sampling  was  not  performed  during  piezometer  drilling,  a 
construction  record  for  each  piezometer  is  presented  in  Appendix  B. 

The  tenqxiraiy  piezometers  were  abandoned  in  i^ril  1993  according  to  NDEP 
protocols. 


46  Coofirmatioa  Activities 
4.6.1  SoflBtxing^ 

a 

Soil  borings  were  drilled  to  collect  soil  samples  for  conErmation  chemical  analysis 
from  each  site  under  investigation,  i^ditionally,  soil  samples  were  collected  from  two 
background  borings  that  were  subsequently  completed  as  monitoring  wells.  The  borings 
were  drilled  and  sampled  to  the  top  of  the  water  table  in  order  to  evaluate  the  extent  of 
contamination  in  the  soil.  The  location  and  number  of  borings  were  determined  by 
analyzing  data  from  the  GSM  survey.  The  borings  were  placed  to  intercept  the  areas  of 
highest  suspected  contamination  as  well  as  peripheral  areas  of  potential  contamination. 

The  results  of  soil-screening  activities  are  discussed  in  Sects.  5.2  through  5.9. 

The  borings  were  drilled  using  a  hollow  stem  auger  method.  Generally,  a  6-in.  boring 
was  drilled  and  soil  samples  collected  with  a  30  x  3-in.-OD  moss  sampler  equipped  with 
Gve  6-in.  brass  sleeves.  Upon  removal  from  the  borehole,  soil  samples  were  screened  in 
the  sleeves  for  VOCs  with  an  HNU  PID  by  separating  the  sleeves  enough  to  insert  the 
HNU  probe  between  the  sleeves.  The  sample  sleeve  exhibiting  the  highest  VOC  concen¬ 
trations  was  then  capped  with  Teflon*-lined  plastic  caps,  sealed  with  silicone  tape,  and 
placed  in  a  cooler  with  Blue  Ice  to  be  shipped  to  an  analytical  laboratory.  Soil  from  the 
adjacent  sleeve  was  then  placed  in  a  40-mL  vial  with  approximately  10  mL  of  deionized 
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water  and  submitted  for  headsp^  screening  by  the  field  GC  If  visible  contamination 
was  evident,  GC  screening  was  omitted  to  prevent  gross  column  contamination.  The  fifth 
ax  uppermost  sleeve  was  always  discarded  since  it  represented  potential  slough  materiaL 
The  remaining  sleeves  were  used  for  lithologic  evaluation.  If  results  of  the  GC  screening 
did  not  suggest  the  presence  of  VOCs,  sample  selection  criteria  for  confirmation  analysis 
were  based  on  the  depth  of  the  sample  relative  to  the  depth  of  the  water  table.  Gener¬ 
ally,  three  samples  fixim  each  boring  were  submitted  for  confirmation  analyses. 

Table  42  summarizes  the  analytical  sampling  performed  during  the  entire  investiga¬ 
tion.  Included  are  the  analytical  methods  used,  the  number  and  types  samples  collected 
at  each  site,  associated  quality  assurance/quality  control  (QA/QC)  samples,  and  total 
samples  by  matrix. 

The  GC  instrument  and  protocols  used  for  headspace  screening  were  the  same  as 
those  used  for  the  GSM  survey  described  in  Sect  4J.1.  As  with  the  GC  data  collected 
during  the  GSM  survey,  the  identification  of  compounds  from  the  sample  chromatograms 
proved  tentative  at  best  In  some  cases,  certain  compounds  were  identified  with  relative 
certainty.  Results  of  the  headspace  screening  data  are  presented  in  Sect  S. 

Lithologic  logs  and  observatioos  for  each  soil  boring  were  recorded  Ity  the 
ORNL/ETS  geologist  and  are  presented  in  Appendix  B. 

4j62  Monhcxiiig  WeDs 

The  bulk  of  the  confirmation  activities  consisted  of  monitoring  well  installations  in 
the  water  table  aquifer.  Background  or  baseline  characteristics  for  groundwater  quality  - 
were  established  with  the  installation  of  two  background  monitoring  wells  along  the  west 
Six  of  the  seven  sites  under  investigation  received  an  upgradient  monitoring  well  to  esta¬ 
blish  baseline  conditions  at  each  site.  This  was  not  done  at  Site  14  due  to  its  proximity  to 
Site  13.  Two  additional  monitoring  wells  were  installed  at  each  site:  one  located  within 
the  area  of  suspected  contamination  and  one  immediately  downgradient  of  it  The  moni¬ 
toring  well  locations  were  based  on  GSM-surv^  and  piezometer  data.  Due  to  the  presence 
of  floating  product  at  Site  7,  a  total  of  five  monitoring  wells  were  installed. 
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Hollow  stem  auger  drilling  methods  were  used  to  drill  the  monitoring  wells.  Con¬ 
tinuous  sanq)les  were  collected  during  drilling  to  obtain  accurate  lithologic  descriptions 
and  identification  of  saturated  conditions.  Precleaned  well  screen  and  casing  consisting  of 
237S-in.-OD  schedule  40  PVC  with  flitth-threaded  joints  were  used  in  all  well  construc¬ 
tion.  Well  screens  with  0.010  in.-slots  were  positioned  in  the  water  table  aquifer  with  3  ft 
of  screen  above  and  7  ft  of  screen  below  the  static  water  level  as  determined  by  lithologic 
characteristics.  All  screened  intervals  were  sand  packed  (size  8/12  weU  rounded  silica 
sand)  to  24  in.  above  the  screen  and  sealed  with  24  in.  of  bentonite  pellets.  The  remaining 
unnular  space  to  within  1  ft  bgs  was  grouted  using  a  cement-bentonite  grout  mixture.  The 
grout  mixture  was  composed  of  1  part  bentonite  to  6  parts  of  cement  All  annular  material 
was  added  through  the  augers.  The  PVC  risers  were  sealed  with  e:q>anding  lockable  plugs 
and  finished  with  6-iiL-diameter  vaults.  In  undeveloped  areas,  a  concrete  apron  was 
instaUed  around  the  vaults  to  provide  mechanical  stability  and  prevent  surface  infiltratiorL 
An  elevational  and  locational  survey  of  the  monitoring  wells  was  performed  by  ORNL/ETS 
persoimel.  This  information  is  presented  in  ^pendix  B. 

Following  well  construction,  each  monitoring  well  was  developed  to  remove  mud  and 
fines  firom  the  screen  and  filter  pack  by  surging  and  pumping.  A  1.75-in.-diameter  steel  rod 
attached  to  a  rope  was  used  to  surge  the  well.  An  electric  submersible  pump  was  then 
placed  at  the  bottom  of  the  well  and  run  until  clear  water  was  obtained.  The  procedure 
was  repeated  to  ensure  that  most  of  the  fines  had  been  removed.  Wells  that  were  pumped 
dry  were  allowed  to  recover,  were  siuged,  and  were  pumped  again.  Water  discharged  fiom 
each  well  was  collected  in  a  truck-mounted,  S60-gal  tank  that  was  then  periodically  emptied 
into  the  larger,  6500-gal,  holding  tank  on  site. 

Monitoring  wells  were  sampled  for  chemical  analysis  on  two  occasions.  The  first  round 
of  groundwater  samples  was  collected  in  December  1992.  A  minimum  of  three  well  volumes 
was  purged  from  each  well  before  sampling.  During  purging,  pH,  conductivity,  and  tempera¬ 
ture  were  measured  with  a  YSI  model  3000  meter.  These  measurements  were  recorded  in 
the  sample  log  book.  The  YSI  meter  was  calibrated  daily  using  standard  solutions  and 
following  the  manufacturer’s  specifications. 
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Groundwater  samples  were  obtained  using  a  decontaminated  Teflon*  bailer.  Water 
sanqdes  for  metals  analysis  were  obtained  with  a  peristaltic  pump  using  new  tubing  at  each 
location.  The  metals  samples  were  passed  through  a  0.45  pm  filter,  leaving  the  dissolved 
phase  of  the  metals.  A  sample  label  was  attached  to  each  bottle  that  identified  the  project 
name,  sample  location,  date  and  time  of  sample  collection,  analyses  requested,  method  of 
preservation,  and  sampler’s  initials.  The  bottles  were  packaged  in  a  cooler  with  Blue  Ice 
and  shipped  to  the  laboratoiy  via  overnight  courier. 

A  second  round  of  groundwater  samples  was  collected  in  March  1993.  The  moni¬ 
toring  wells  were  purged  and  sampled  using  the  same  procedures  described  above. 

4u6i3  Hydraulic  Testing 

To  obtain  Iq^aulic  conductiviq^  and  transmissivity  values  for  the  of 

potential  contaminant  dispersion  in  the  water  table  aquifer,  single  well  pumping  tests  were 
performed  on  selected  monitoring  wells  following  methods  described  tty  Heath  (1989). 
Those  tests  are  described  as  single  well  pumping  tests  and  consist  of  pumping  a  single  well 
at  a  constant  rate  over  a  specified  time  period.  Drawdown  data  was  analyzed  using  the 
Cooper  Jacob  equation: 

r-  2.3<? 

AJibh 


where;  T  =  transmissivity 
Q  =  pumping  rate 
ah  =  drawdown  per  log  t^le. 

At  the  Base,  single  well  pumping  tests  were  performed  by  pumping  a  monitoring  well 
at  a  constant  rate  between  3  and  6  gallons  per  minute  (gpm)  with  a  1.75-in.-OD  submers¬ 
ible  electric  pump.  Initially,  short-term  tests  (5  to  10  min)  were  conducted  on  each  well  to 
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ascertain  the  optimum  pumping  rate  the  well  could  maintain  while  still  experiencing 
measuraUe  drawdown.  The  punqi  was  placed  in  the  wefl  and  the  water  level  allowed  to 
reach  equilibrium.  The  pump  was  then  engaged,  and  water  levels  were  recorded  every 
15  s  until  no  difference  in  two  consecutive  measurements  was  noted.  Water-level  measure¬ 
ments  were  then  recorded  at  30-s  intervals,  6O4  intervals,  and  120-s  intervals  until  there  was 
no  measurable  drawdowiL  Water-level  measurements  were  made  with  the  same  hand-held 
water-level  indicator. 

In  two  cases,  water-level-recovery  tests  were  conducted  on  an  adjacent  well  arul  piezo¬ 
meters.  Recovery  tests  were  ccmducted  fiDOowing  methods  described  by  Heath  (1969). 

After  the  pumping  weU  was  disengaged,  water  levels  in  the  observation  wells  were  recorded 
in  the  same  matmer  as  previousfy  rtescribed.  Results  of  hydraulic  testing  are  described  in 
Sect  5J2.  Drawdown  data  and  graphs  showing  time  versus  drawdown  are  presented  in 
Appendix  C 

4j6k4  Sediment  and  Surface  Water 

To  establish  baseline  conditions  across  the  Base,  surface  water  arxl  sediment  samfries 
were  ccdlected  during  the  confirmation  activities.  Four  sediment  and  one  surface  water 
sample  were  collected  and  submitted  for  Level  C  QC  (HAZWRAP  1990).  The  selection 
criteria  for  sediment/surface  water  sampling  locations  were  based  on  storm-water-outfall 
locations  and  the  occurrence  of  surface  water.  Sediment  and  surface  water  samfde  results 
are  discussed  further  in  Sect  52. 

4.7  Field  Methoib 

All  field  woric,  including  drilling;  well  installation;  soil  and  groundwater  sampling; 
documentation;  equipment  operation;  sampling  equipment  decontamination;  and  sample 
shipping,  handling,  and  preservation  were  done  in  accordance  with  appropriate  procedures 
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unless  otherwise  stated  in  the  report  Specific  fwooedurcs  are  ciplained  in  the  Pollutant 
Assessments  Otoiq>  Procedures  Manual  (ORNL 1990). 

48  Invatigatkxi-Detived  WMte 

Wastes  generated  during  the  SI  field  investiption  o(Mttisted  of  sofl  cuttings  frcnn 
drilling  operations,  well  devek^»nent  water,  decontamination  fluids,  and  miscellaneous 
solid  wastes  (gloves,  paper  towels,  and  fdastic  sheeting). 

Soil  cuttings  from  drilling  operations  were  monittxed  with  a  HNU  PID  for  the  pre¬ 
sence  of  VOGi.  Soils  with  PID  values  below  100  ppm  were  used  to  backfill  soQ  borings  or 
were  spread  out  in  undeveloped  areas.  All  soils  exhibiting  PID  reading  in  excess  of  100 
ppm  were  segtepted  and  transported  to  the  desipated  holding  area  north  of  Bldg.  84. 
Soils  used  in  the  GC  headspace  screening  that  were  potentially  contaminated  were  also 
added  to  this  pile.  These  soils  were  covered  with  6-mm  plastic  sheeting  that  was  secured 
with  rocks  to  maintain  its  integrity  and  to  avoid  additional  volatilization  to  the  atmosphere. 
The  sofl  was  sdieduled  to  be  sampled  for  waste  characteristics  upon  the  oondusion  of  field 
activities  in  March.  However,  vdien  ORNIVETS  personnel  went  to  collect  the  samples,  the 
pile  was  no  longer  in  its  original  location.  Discussion  with  Base  personnel  revealed  the  pile 
had  inadvertently  been  moved  and  consolidated  it  with  a  much  larpr  mound  of  sofl  pro¬ 
duced  during  adjacent  construction  activities.  Base  personnel  reported  the  inddent  to 
Mr.  Nevan  Kane  with  NDEP  on  March  22, 1993  (personal  communication  from  Captain 
John  C  Peck,  NVANG,  Reno,  Nev.,  to  F.  G.  Gardner,  ORNL,  Grand  Junction,  Colo., 
March  22, 1993).  Due  to  the  relatively  small  amount  of  potentially  contaminated  sofl 
(-1  yd^)  and  the  potentially  low  levels  of  contamination  present,  Mr.  Kane  decided  that 
no  waste-characteristic  sampling  would  be  necessary. 

Well  development  water  and  decontamination  fluids  generated  between  September 
and  December  1992  were  contained  m  a  6iS00-gal  cylindrical  polyethylene  (PE)  tank 
located  in  the  decontamination  area  north  of  Bldg.  84.  At  the  conclusion  of  the  first 
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round  of  groundwater  tampling,  the  tank  contents  were  sampled  with  a  decontaminated 
Teflon*  bailer.  Ana^ik  for  VOCk,  base  neutral  add  cactractabies  (BNAs),  petndeum 
hydrocarbons  (PHGi),  and  metals  indicated  that  benzene  at  8  pg/L  was  the  only  consti¬ 
tuent  ccmcern.  After  reviewing  the  analytical  data,  oCBdab  with  the  dty  of  Reno 
agreed  to  a  one-time  diKharge  of  the  tank  to  the  sanitary  sewer  ^tem  without  requiring 
any  special  permitting  or  additional  engineering  analyses.  The  tank  contents  were  pumped 
through  a  20-|im  bag  Gha  and  discha^ed  to  the  sanitary  sewer  on  Fd>ruaty  2, 1993,  in 
the  presence  of  the  dty  of  Reno  Environmental  Control  OfiScer,  Mr.  Gfl  EHh- 

Additional  well  water  and  decontamination  fluids  generated  durii^  hydraulic  testing 
in  January  1993  and  the  second  round  oi  groundwater  sampling  in  Mardr  1993  were 
contained  in  a  560-gal  PE  tank  located  adjacent  to  the  decontamination  area.  Well  water 
was  initially  pumped  into  a  truck-mounted,  S60-gal  tank  and  then  transported  to  the 
560-gal  holding  tank  described  above.  Upon  condusion  of  field  activities  in  March  1993, 
the  holding  tank  was  sampled  with  a  decontaminated  Teflon*  bailer  for  the  parameters 
(neviously  mentioned.  Again,  benzene  at  10  pg/L  was  the  only  constituent  of  concern. 
Permission  to  discharge  the  tank  to  the  ground  surface  in  an  area  where  no  storm  drains 
exist  was  granted  by  NDEP’s  Water  Pollution  Control  Branch  (letter  ftom  James  B. 
Wnitams,  Jr.,  Water  Pcdlution  Control,  NDEP,  Carson  City,  Nev.,  to  Frank  Gardner, 
ORNL/ETS,  Grand  Junction,  Colo.,  M^  11, 1993)  (^pendix  A). 

Solid  waste  was  disposed  of  with  regular  Base  trash. 
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a»i  miDOttBiinB 

This  section  i»esents  the  results  of  the  investigatioDS  at  each  site,  makes  a 
preliminaiy  evaluation  of  the  significance  of  the  results,  and  identifies  any  data  gaps. 
Ovenll  results  and  significance  of  findings  form  the  basis  of  the  oondu^m  and 
recommendations  presented  in  Sect  d. 


The  investigation  of  the  seven  sites  at  the  Base  produced  data  that  are  in  general 
agreement  with  the  hydrogeologic  infonnation  presented  in  Sect  3.  Information  from 
driUing  activities  confirmed  that  the  near-surface  geology  consists  of  Quaternary  lacustrine 
sflty  clay  underlain  alluvial  sand  and  graveL  The  fence  diagram  presented  in  Fig.  5.1 
presmits  some  interesting  aspects  about  tlmse  deposits.  On  the  western  side  of  the  Base, 
the  s&ty  chqr  i*  underlain  by  fine-grained  sand  with  varying  amounts  of  sOt  that  progres- 
sivety  thins  from  west  to  east  The  sflt  content  in  this  unit  diminishes  as  the  unit  thins  to 
the  east  The  fine-grained  sand  is  underlain  by  a  well-graded  gravelly  sand  with  varying 
amounts  of  gravel  and  coU>les.  The  overlying  fine-grained  sand  unit  thins  to  the  east  and 
the  well-graded  gravelly  sand  then  underlies  the  sflty  clay  in  the  central  and  eastern 
portions  of  the  Base.  The  top  of  the  gravelly  sand  unit  is  ^ically  encountered  at  dq>ths 
of  5  to  10  ft  bgs  and  is  the  most  l^drologically  significant  unit  at  the  Base  as  determined 
by  the  hydrologic  testing,  the  results  of  vdiich  are  discussed  below.  The  regional  hatdpan 
d«CTi8sed  in  Sect  33  was  not  encountered  under  the  base. 

Water-level  measurements  presented  in  Table  5.1  were  collected  in  December  1992 
and  again  in  Fd>ruaty  and  March  1993.  Potentiometric  maps  for  each  of  the  measure¬ 
ment  dates  are  presented  as  Figs.  S3,  53,  and  5.4.  On  the  December  map  (Hg.  53),  the 
general  direction  of  groundwater  flow  is  to  the  east  with  a  progressive  southeastern 
component  The  potentiometric  maps  for  February  (Hg.  53)  and  March  (Bg.  5.4)  suggest 
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Table  5.L  Water-level  data  Sor  Deoeanhcr  199%  Fcbmaiy  1993,  and  Mareh  1993 


1 

1 

MWOl 

12^)4/92 

11.12 

4394.99 

9X>3 

4397.08 

03/16/93 

8.S6 

439735 

MWQ2 

12/M/92 

7.06 

439736 

Q2A)2/93 

NT 

03/16/93 

5J6 

439936 

MWD3 

12/04/92 

9.08 

439530 

6.82 

439736 

03/16/93 

7M 

439634 

MWM 

12/04/92 

8J8 

4395.11 

02/02/93 

6.82 

439637 

03/16/93 

739 

439630 

MWQS 

12/04/92 

&46 

4395.15 

02/02/93 

6.72 

439639 

03/16/93 

7:25 

439636 

MW06 

12/04/92 

4.74 

4393.95 

02/02/93 

4.61 

4394.08 

03/16/93 

438 

439431 

MVV07 

12^)4/92 

4.40 

439330 

4.01 

439339 

03/16/93 

433 

4393.67 

MW06 

12/04/92 

534 

439337 

02/02/93 

4.94 

439437 

03/16/93 

4.91 

439430 

MW09 

12/04/!» 

7.40 

439437 

02/02/93 

6.79 

4395.18 

03/16/93 

6.86 

4395.11 

MWIO 

12/04/92 

630 

439439 

02/02/93 

6.17 

4394.62 

03/16/93 

5.99 

439430 

MWll 

12/04/92 

5.92 

02/02/93 

532 

03A6/93 

5.43 

MW12 

12/94/92 

7.62 

439438 

02/02/93 

731 

4395.19 

03/16/93 

7.11 

439539 

MW13 

12/04/92 

737 

4394.91 

02/02/93 

735 

439533 

03/16/93 

7.04 

4395.44 

MW14 

12/04/92 

7.09 

4395.04 

02/02/93 

6.97 

4395.16 

03/16/93 

6.78 

439535 

MW15 

12/04/92 

8.03 

4394.74 

02/02/93 

7.65 

4395.12 

03/16/93 

730 

439537 

I 

I 
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Table  5.1.  (oontmtied) 


liPIM 

- - 

WMwLMCi 

tUd* 

MW16 

9j06 

4395.11 

02J02/9i 

&83 

439534 

03/19/93 

8^ 

439534 

MW17 

12^)4/92 

734 

4395.16 

02/02/93 

7.07 

4395.43 

03/16/93 

6J6 

439534 

MW18 

12^M/92 

8.01 

4394.75 

(ooam 

aoo 

dectrayed 

03/16/93 

735 

439531 

MW19 

12/04/92 

8L83 

439538 

835 

439536 

(onsm 

839 

439532 

M1V20 

12/04/92 

7.73 

439532 

02/02/93 

738 

4395.77 

MW21 

12/04/92 

737 

4395.72 

02/02/93 

7.09 

439630 

03/16/93 

7m 

439637 

.  MW22 

12/04/92 

9m 

4395j63 

02/02/93 

838 

4396.07 

03/16/93 

8.41 

439634 

MW23 

12/04/92 

5.92 

4393.48 

02/02/93 

534 

439436 

03A6^ 

533 

4394.17 

MW24 

12/04/» 

534 

439333 

02mm 

4j68 

4393.99 

03/16/93 

435 

439432 

MW25 

02/0293 

3.61 

4394.17 

03/16/93 

336 

439432 

PZOl 

12/04/92 

936 

4396.13 

02/02/93 

838 

439661 

03n6/93 

8.76 

4396.73 

PZ02 

12/04/92 

632 

439460 

(omm 

6.12 

4395.00 

m 

(an6m 

6.02 

4395.10 

PZ03 

12/04/92 

4.78 

449364 

02/02/93 

438 

449434 

03A6/93 

430 

449432 

PZ04 

12/04/92 

6.41 

4394.68 

03/16/93 

5.98 

4395.11 

PZOS 

12/04/92 

4.16 

4393.12 

02/02/93 

332 

4393.76 

03A6/93 

334 

4393.74 

PZ06 

12/04/92 

334 

439339 

02/02/93 

3.44 

4393.79 

03A6/93 

333 

4393.90 
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Table  5.1.  (oontiniied) 


HMNiaaBber 

ItaneMDme 

WteUvcI. 

PZ07 

12/04/92 

8.6S 

439428 

oajoam 

&21 

439532 

03/16/93 

8.05 

4395.48 

PZ06 

12/M/92 

&08 

439636 

S.80 

439834 

03/16/93 

&44 

4398.00 

rZ£9 

12/04/92 

&04 

439524 

03/16/93 

7.61 

439537 

PZIO 

12/M/92 

8.68 

439520 

&28 

439530 

03/16/93 

8.10 

4395.78 

PZll 

12/04/92 

8.95 

439535 

02/02/93 

8.59 

‘  439531 

03/16/93 

8.41 

439539 

PZ12 

12/04/92 

9J5 

439530 

02/02/93 

9.07 

439538 

03/16/93 

8.81 

439524 

PZ13 

12/04/92 

8J6 

4397,16 

6.45 

439927 

03/16/93 

5.27 

4400.45 

PZ14 

12/04/92 

a63 

439522 

02/02/93 

6.84 

4397.01 

03/16/93 

7.25 

439630 

PZIS 

12/04/92 

5.74 

439324 

02/02/93 

0.00 

destroyed 

03/16/93 

0.00 

destro^ 

PZ16 

12/04/92 

6.04 

4394.09 

02/02/93 

5.76 

439437 

03/16/93 

553 

4394.60 

PZ17 

12/04/92 

830 

4395.04 

02/02/93 

828 

439526 

03/16/93 

ao6 

4395.48 

PZ18 

12/04/92 

834 

4395.06 

02/02/93 

•  6.48 

4397.12 

03/16/93 

0.00 

destroyed 

PZ19 

12/04/92 

8.93 

4395.48 

02/02/93 

6.19 

439822 

03/16/93 

7.15 

439726 

PZ20 

12/04/92 

8.94 

439531 

02/02/93 

837 

4395.68 

03/16/93 

a42 

439523 

‘  feet  belmr  casing  level 
^  feet  above  mean  sea  level 


NT  ■  measurement  not  take;  well  was  under  water. 
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—4394.00  —  FEET  ABOVE  MEAN  SEA  LEVEL 
— - BASE  BOUNDARY 

®  PIEZOMETER/MONITORINC  WELL  LOCATION 


CONTOUR  INTERVAL:  .25  ft 

WATER-LEVEL  MEASUREMENTS  TAKEN 
12/4/92 


Rg.  5X  Potentiometric  surface,  December  1992. 
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—4394.00  —  FEET  ABOVE  MEAN  SEA  LEVEL 

base  boundary 

®  PIEZOMETER/MONITORING  WELL  LOCATION 


CONTOUR  INTERVAL;  .25  ft 

WATER-LEVEL  MEASUREMENTS  TAKEN 
2/3/93 


Fig.  5.3.  Potentiomeiric  surface,  February  1993. 
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152nd  TRG 
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—4394.00  —  FEET  ABOVE  MEAN  SEA  LEVEL 
—  BASE  BOUNDARY 

®  PIEZOMETER/MONITORING  WELL  LOCATION 


CONTOUR  INTERVAL;  .25  ft 

WATER-LEVEL  MEASUREMENTS  TAKEN 
3/16/93 


Hg.  5.4.  Potentiometric  surface,  March  1993. 
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a  slight  northeastern  component  resulting  from  a  perched  zone  in  the  southwestern  comer 
of  the  Base.  The  notioeabfy  steeper  gradient  along  the  western  side  of  the  Base,  which  is 
apparent  on  all  three  maps,  likely  results  from  the  progressive  eastward  thinning  of  the 
Gne-grained  sand  unit  previously  discussed.  As  this  unit  thins  to  the  east,  the  gradient 
becomes  less  pronounced  due  to  increased  permeability  of  the  well-graded  gravelly  sand, 
and  the  flow  direction  shifts  slightly  to  the  southeast  Typically,  the  water  table  surface  is 
near  the  bottom  of  the  flne-grained  sand.  However,  as  this  unit  thins  to  the  east  the 
water  table  shifts  into  the  overtying  sflty  ckty  unit  Wherever  the  silty  cUty  unit  overlies 
the  water  table,  the  vertical  migration  of  contaminants  into  the  groundwater  has  appar- 
entty  been  reduced.  An  example  of  this  is  provided  by  MW18  at  Site  14,  where  sofl 
contamination  is  high  but  the  groundwater  remains  uncontaminated.  Conversely,  when 
the  silty  clay  unit  lies  within  the  water  table,  its  effectiveness  in  reducing  vertical  contami¬ 
nant  migration  is  limited. 

Hydraulic  testing  was  performed  at  various  sites  to  determine  overall  hydraulic 
properties  of  the  aquifer.  Results  of  the  hydraulic  tests  are  discussed  in  this  section  to 
maintain  continuity  in  the  discussion,  which  would  be  affected  by  breaking  it  up  into  site- 
speciflc  discussions.  Single  well  pumping  tests  were  performed  on  MW02,  MW(B,  MW08, 
MW09,  MW21,  and  MW23.  Additionalty,  recovery  tests  were  conducted  on  PZ03  after 
pumping  MW08,  and  on  MW20  after  pumping  MW21.  The  locations  of  the  aforemen¬ 
tioned  wells  and  piezometer  are  shown  in  Fig.  5.5.  The  speciflc  hydraulic  testing  methods 
are  discussed  in  Sect  4.6.3,  and  drawdown  and  recovery  data  are  presented  in  ^pendix  C 

Hydraulic  conductivity  values  reported  in  Table  5.2  range  from  4  to  479  ft/d.  Typi-  - 
calty,  weUs  screened  in  silty  clay  and  poorly  graded  sand  or  silty  sand  (such  as  MW02, 
MW03,  and  MW23)  exhibit  much  lower  values  than  those  wells  screened  in  the  well- 
graded  gravelly  sand  (such  as  MW08,  PZ03,  MW09,  MW20,  and  MW21).  The  lithologic 
logs  presented  in  Appendix  B  present  a  good  correlation  between  measured  hydraulic 
conductivity  values  and  lithology.  Additionalty,  the  recovery  test  results  from  PZ03  and 
MW20  show  transmissivity  values  nearly  twice  those  of  the  associated  pumping  wells.  This 
is  not  surprising  since  recovery  test  results  are  not  influenced  by  the  condition  of  the 
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IRP  Site 
Base  Boundary 

9  Piezometer/Monitoring  Well  Location 


I 


f/. 


Fig.  5.5.  Aquifer  testing  locations. 
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TaMeS^  Hydtaulk  oooducdvity  and  tnumiBivity  vahies 


Tert 

Location 

aquiEcr 
thUnem,  ft* 

‘Ransmittivi^, 

^draulic 

conductivity. 

MW02 

9^ 

39 

4 

MW03 

9.0 

61 

6.7 

MW06 

7.0 

1628 

232 

MW09 

7.5 

2265 

302 

MW20 

d5 

3110 

479 

MW21 

6JS 

1816 

285 

MW23 

250 

38 

PZ03 

7.0 

2774 

396 

*  Only  the  permeable  portions  of  the  aquifer  adjacent  to  the  well  screen  were 

considered  For  example,  if  the  upper  three  feet  of  a  ten  foot  well  screen  is  adjacent 
to  a  silty  clay  and  the  lower  seven  feet  is  adjacent  to  a  sandy  gravel  unit,  then  the 
aquifer  thicimess  for  hydraulic  conductivity  conversions  was  assumed  to  be  seven  feet 
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pumpiiig  well,  and,  therefore,  conductivity  values  are  typically  higher.  If  MW08  and 
MW21  had  been  designed  and  devdoped  Cor  aquifier  testing,  the  difference  in  omductivity 
values  would  be  less  obvious. 

Hydraulic  testing  results  suggest  that  the  water  table  aquifer  is  veiy  heterogenous, 
vdiich  will  have  a  significant  effect  on  the  transport  of  contaminants.  Additionally,  the 
pump  test  data  suggest  that  the  well>graded  gravelty  sand  unit  has  a  hydraulic  conductivity 
that  is  generally  one  order  of  magnitude  higher  than  that  of  the  fine-grained  sand  unit. 

Using  an  average  hydraulic  conductivity  value  based  on  observation  well  pumping 
tests  of  SOO  ft/d,  a  hydraulic  gradient  of  0.001  based  on  the  site  potentiometric  map,  and 
an  assumed  effective  porosity  of  0.2  for  a  fine  to  coarse  sand  (de  Marsily,  1966),  the 
average  linear  groundwater  velocity  for  the  site  would  be  ft/d.  This  estimate  is  based 
on  the  equation  for  average  linear  velocity  (V)  of 


n 


where:  K  =  hydraulic  conductivity 
i  =  hydraulic  gradient 
n  =  porosity. 


53  Badground  Screening  and  Ccmfirmation  Results 

0 

53.1  Screenir^  Results 

Screening  activities  for  background  concentrations  of  VCX^  were  performed  along 
the  western  boundary  (upgradient  edge)  of  the  Base  due  to  previously  identified  sofl 
contamination  existing  adjacent  to  the  Base.  The  western  Base  boundary  was  determined 
to  be  the  upgradient  edge  of  the  Base  from  regional  potentiometric  data  presented  in 
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Sect  3.4^  Tbeiefoie,  a  GSM  survey  on  a  300  x  1000-ft  grid  with  200-ft  spacing  was 
peifixmed  to  c^itinium  locations  for  background  monitoring  weDs  and  sdl 

borings.  Due  to  the  praxunity  of  several  potential  groundwater  contamination  sources  to 
the  southwest  comer  of  the  Base,  the  ^id  spacing  was  tightened  up  to  a  100-ft  spacing. 

The  locations  oi  GSM  survey  prwts  is  presented  in  Hg.  5.6.  Results  of  the  field  GC 
analysis  and  GSM  borehole  screeiung  with  an  HNU  PID,  presented  in  Table  53,  suggest 
that  no  VOC  contamination  exists  along  the  upgradient  boundary. 

533  Oonfirmatinn  Results 

Two  background  soil  borings  that  were  subsequent^  completed  as  monitoring  wells 
MWOl  and  MWQ2  were  drilled  to  determine  badcground  concentrations.  Four  soil  samples 
were  collected  from  MWOl  at  depths  of  2, 4, 6,  and  8  ft  Three  soil  samples  were  collected 
from  MW02  at  depths  of  4, 6,  and  8  ft.  AU  soil  samples  from  the  background  soil  borings 
were  screened  with  the  field  GC  with  no  contamiiumts  detected.  The  soQ  samples  were 
submitted  for  confirmation  analysis  so  that  sufiScient  baseline  information  would  be  avafl- 
able  for  data  evaluation  and  comparison  with  the  seven  sites  under  investigation.  The  loca¬ 
tions  of  MWOl  and  MW02  are  presented  in  Rg.  5.7. 

The  background  soU  samples  were  collected  in  areas  that  reportedly  have  never  been 
used  for  waste  management  activities  Moreover,  according  to  piezometer  data,  the  back¬ 
ground  areas  are  upgradient  of  tlK  seven  sites  under  investigation. 

As  part  of  the  background  investigation,  four  sediment  samples  and  one  surface  water 
sample  were  collected  from  the  drainage  ditches  located  on  or  near  the  Base.  These  sam¬ 
pling  locations,  denoted  as  SDOS,  SWOS,  SD06,  SD07,  and  SD08  and  illustrated  in  Fig.  5.7, 
were  selected  to  obtain  baseline  data  relative  to  surface  water  and  ditch  sediments.  All  of 
the  sediment  sampling  locations  are  represmitative  of  surface  water  out  fall  points  with  the 
exception  of  SD05/SW0S.  The  latter  k?cation  represents  the  point  at  which  the  only 
ephemeral  stream  in  the  area  enters  the  Base. 
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IRP  Site 

Base  Boundary 

Piezometer  Location 

O  -  _  Surrey  Point  with  Negative  Groundwater 
°  ‘  and  pro  Reading 


Hg.  5.6.  GSM  suivey  locations  along  the  western  Base  boundary. 
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TriifeSJ.  GSM wcvey ittulti far badkpound cooceatritioni 


GSMLocitiao 

FID, 

ppm 

GC 

Decmoo 

BWDl 

0000 

0 

Negative 

BW02 

0,400 

0 

Negative 

BWQ3 

0,600 

0 

Negative 

BWD4 

0300 

03 

Negative 

BWQS 

aiooo 

0 

Negative 

BW06 

0,0 

0 

HBSS9HI 

BW07 

0,150 

0 

Negative 

BWOS 

0350 

0.4 

Negative 

BW09 

0300 

0.8 

Negative 

BWIO 

100,120 

03 

Negative 

BWll 

200,120 

0.6 

Negative 

BW12 

300,120 

0.6 

Negative 

BW13 

ioa-7 

0.6 

Negative 

BW14 

120,-7 

0 

Negative 
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ORNL/ETS 

SITE  INA^STIGATION 
152n(i  TRG,  NVANG 
AUGUST  1993 


ft. 


mp  Site 

— Base  Boundary 

®  Uonitoring  Well 

T  Sediment  or  Surface  Water 
Sample  Location 


Fig.  S.7.  Background  sampling  locations. 
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Significant  aoafytical  data  from  the  base  wide  investigation  and  associated  QA/QC 
sanqdes  are  presented  in  ^tpendhc  D,  which  is  divided  into  frxir  taUes:  Table  D-1 
contains  site-specific  data  beginning  with  the  base  wide  or  background  results  and 
continuing  through  Site  14;  Table  D-2  contains  results  from  equipment  rinsates,  field 
blanks,  trip  blanks,  and  waste  characterutka  of  SI<derived  waste;  Table  D-3  contains 
anafytes  detected  in  laboratoiy  method  Uanks  fr>r  all  of  the  analyses;  and  Table  D-4  lists 
the  target  compounds  and  metals  along  with  the  analytical  methods  and  detection  limits. 

The  listing  of  mai^  analytes  shown  in  ^pendix  D,  may  not  indicate  that  the  contami¬ 
nants  are  present  at  the  site  investigated.  Fbr  example,  methane  chloride,  diloroform, 
and  acetone,  common  laboratory  solvents,  are  often  detected  due  to  contamination  intro¬ 
duced  to  the  sample  in  the  laboratory.  These  solvents  are  extensively  used  as  extraction 
or  cleaning  agents.  Other  contaminants  that  are  commonly  introduced  during  sample 
*  collection  and/or  analysis  are  phthalates.  Di-it-bu^  phthalate  and  hfr-(2-ethylhe]^) 
phthalate,  which  are  ubiquitous  in  samples  and  blanks,  originate  from  plastic  materials 
such  as  PVC  gloves,  which  are  worn  during  sampling  and  analysis.  Based  on  the  method- 
ology  presented  in  the  HAZWRAP  guidance  document  for  evaluating  laboratory  analyses 
(HAZWRAP  1990),  a  constituent  such  as  a  common  laboratory  solvent  may  be  presmit  at 
a  level  10  times  more  than  the  concentration  of  that  solvent  in  any  associated  blank  and 
not  be  considered  significant  The  10-times-more  criterion  is  applicable  to  common  labora¬ 
tory  solvents  but  is  reduced  to  5-times-more  for  target  compound  list  (TCL)  constituents. 

When  common  laboratoiy  solvents  are  detected,  th^  are  usually  estimated  values  as 
indkated  by  a  ”J”  qualifier  and/or  present  in  associated  laboratory  blanks  as  indicated  by  a 
”BR"  qualifier.  The  estimated  values  are  below  EPA  contract  required  detection  limits 
(CRDLs)  but  above  the  method  detection  limit.  Thus,  a  J  qualifier  denotes  positive  identi¬ 
fication  of  a  compound  with  a  certain  degree  of  uncertainty  associated  with  the  quantity  of 
the  compound.  The  BR  qualifier  indicates  that  the  compound  was  detected  in  the  labora¬ 
tory  method  blank  (B)  and  was  therefore  flagged  unusable  (R)  during  data  validation.  The 
complete  data  validation  report  is  presented  in  Appendix  F. 
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A  numbn  of  UKxganic  compounds  were  detected  in  the  background  samples.  The 
craqxMmds  detected,  the  coooentntkm  ranges  found,  and  the  average  values  are  presented 
in  Table  5.4.  The  crustal  abundance  average  for  each  compound  (Ta^r  1964)  is  also  pro> 
vided.  With  the  exception  of  antimoiqr,  arsenic,  lead,  mercury,  and  zinc,  all  of  the  inorganic 
compounds  detected  in  the  background  samples  do  not  exceed  the  referenced  crustal  abun- 
erages.  The  antimony  and  mercury  results  ate  suspect  because  their  occurrence  in 
il  samples  is  rare.  Althou^  the  arsenic  levels  reported  in  the  background  samples 
lie  CTustal  abundance  average  significant^,  thqr  are  not  alarming.  Arsenic  common^ 
I  hi^  concentrations  in  basin-fill  deposits  of  alluvial-lacustrine  origin,  particular^  in 
areas  (Weldi  et  aL  1968).  Althou^  the  mean  background  concentrations  for  lead 
and  zinc  exceed  their  respective  crustal  abundance  averages,  the  concentrations  ate  relative^ 
close,  and  thus,  the  differences  ate  mit  significant  In  fact,  previous  investigators  in  the 
regkm  have  concluded  that  natural  geochemical  reactions  appear  to  be  a  primary  factor 
responsible  for  the  presence  of  inorganic  constituents  at  high  concentrations  (Welch  et  aL 
1989).  Review  of  the  morganic  soil  data  from  each  of  the  sites  in  ^pendix  D  suggests  that 
no  significantly  elevated  levels  for  heavy  metals  exists.  Therefore,  the  discussion  of  inorganic 
results  fiom  eadi  site  wiU  be  limited  to  ai^  anomalous  results  or  potentially  significant 
data. 

Complete  results  of  the  organic  compound  analyses  of  soU  samples  ffom  background 
locations  (MWOl,  MW02,  SDOS,  SD06,  SD07,  and  SD08)  are  presented  Table  D-1, 

Appendix  D.  Significant  data  fiom  Table  D-1  has  been  summarized  in  Table  5.5  vdiere 
data  are  presented  by  boring  number  and  depth.  For  example,  MWOl-8  refers  to  the 
sample  collected  8  ft  bgs  in  MWOl.  Analytical  data  fiom  four  equipment  rinsates  associ¬ 
ated  with  the  soil  sampling  activity  are  presented  in  Table  D-2  in  Appendix  D.  There  are 
no  significant  analyte  concentrations  in  these  samples  (sample  numbers  1007, 1108, 1109, 
and  1110). 

Three  VOCs  were  detected  in  background  soiL  Chloroform  was  reported  at  very  low 
concentrations  in  MWOl-2  and  MWOl-8  and  is  not  considered  significant  Although 
acetone  and  methylene  chloride  are  reported  at  significant  estimated  concentrations  not 
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Table  S.4.  Compariwa  of  iooiiaiiic  compounda  in  tofli  at  Nevada  ANG  aath 


Etancnt 

Bacfcgioiiiid  Vahici  at  Nevada  ANG, 
mcAc 

Oiotal 

Abundance  Average 
Value*, 
ng/kg 

Higb 

Low 

Mean 

Almninum 

25^ 

2010 

12300 

82300 

Antimony 

163 

163 

163 

03 

Anenk 

943 

10.0 

4133 

13 

Barium 

211 

91A 

152.99 

425 

0.78 

037 

0.69 

23 

Caldiim 

43300 

2730 

10,750 

41300 

Cadmium 

ND 

ND 

ND 

5.4 

Chromium 

1S.4 

73 

11.18 

100 

Cobalt 

17.0 

6.9  . 

10.16 

25 

Copper 

333 

16.1 

23.9 

55 

Iron 

23,800 

14300 

19,691 

56300 

Lead 

57.8 

7.2 

17.9 

123 

14300 

2470 

5358.2 

23300 

874 

130 

477.63 

950 

Mercury 

0.12 

0.12 

0.12 

0.08 

Nickel 

18.4 

10.7 

14.2 

75 

Potassium 

5290 

1570 

29733 

20.900 

Selenium 

ND 

ND 

ND 

22 

Silver 

ND 

ND 

ND 

0.07 

Sodium 

2700 

589 

1383 

23.600 

Thallium 

ND 

ND 

ND 

9.6 

Vanadium 

553 

35 

46.7 

135 

Zinc 

171 

39.6 

93.74 

70 

'  Source;  Taylor  1964. 
ND  a:  not  detected. 
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Table  S3.  Oreank  chemical  oonititueols 


Blank  space  indicates  compound  was  undetected  or  flagged  unusable  during  data  validation. 

J  s  reported  value  is  below  the  contract  required  detection  limit  but  above  the  instrument  detection  limiL  Values  are  estimated  quantities. 
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esicluded  by  the  lO-times-moie  rule  previous^  discussed,  their  presence  is  suspect  and  not 
considered  significant  because  of  their  use  as  laboratory  solvents. 

T«vo  BNA  compounds  were  detected  in  soil  from  MWOl.  fiu(2-ethylhe]^l)  phthalate 
was  reported  at  low  concentrations  ranging  fiom  44  to  69  Aig/kg  in  MWOl.  This  compound 
is  both  ubiquitous  to  the  environment  and  a  frequent  result  of  laboratory,  contamination. 
An  estimated  value  (43  i^/kg)  for  4-nitrophenol  was  also  reported  in  MWOl-6.  This  com¬ 
pound  is  used  in  industry  as  fungicide  for  leather  and  in  organic  synthesis.  This  compound 
is  not  associated  with  jet  fuel  or  aircraft  operations  and  will  not  be  discussed  further  in  the 
report 

Eighteen  BNA  cor^pounds  were  detected  in  the  sediment  samples.  These  com¬ 
pounds  consists  of  phthalates,  phenolics,  and  polynuclear  aromatic  hydrocarbons  (PAHs). 
The  presence  of  phthalates  is  not  considered  significant  due  to  their  ubiquity  as  previously 
discussed.  The  phenolic  compounds  such  as  phenol  and  4-methylphenol  are  commonfy 
associated  with  automobUe  exhaust  (Verschueren  19S3).  Carbazole  was  reported  in  low 
estimated  quantities  in  two  samples.  This  compound  is  a  common  constituent  of  coal  tar 
and  can  be  derived  from  anthracenes  and  phenanthrene  (Sax  and  Lewis  1987).  Conse¬ 
quently,  its  possible  presence  is  related  to  the  PAHs.  The  latter  group  of  compounds  are 
common  in  the  environment  and  result  from  sources  such  as  wood  burning  and  leaching  of 
asphalt  surfaces  (Freeman  and  Cattell  1990,  Takada  et  al  1991).  Indeed,  street  dusts 
commonly  contain  several  thousand  A<g/g  of  PAHs  (Takada  et.  al.  1991,  Menzie  and 
Potocki  1992),  which  is  within  the  range  reported  in  Table  5.5. 

Complete  analytical  results  from  background  surface-water  and  groundwater  samples 
colleaed  from  SW05,  MWOl  and  MW02  respectively,  are  presented  in  Table  D-1,  Appen¬ 
dix  D.  Significant  data  from  the  analyses  are  summarized  in  Table  5.6.  Two  rounds  of 
groundwater  samples  were  collected  from  the  me  toring  wells  and  are  indicated  as  1st 
and  2nd  in  the  column  headings.  Nevada  drinking  water  standards  are  presented  in 
Table  5.7.  The  presence  of  chloroform,  toluene,  and  carbon  disulfide  at  very  low  levels 
are  not  considered  significant  as  these  are  common  laboratory  solvents.  Similarly,  the 
presence  of  phthalates  is  not  considered  significant  due  their  ubiquity. 
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Blank  space  indicates  compound  was  undetected  or  was  flagged  unusable  during  data  validatioiL 

J  »  reported  value  is  below  the  contract  required  detection  limit  but  above  the  instrument  detection  limit  for  VOGs  and  BNAs.  For 

inorganics  the  reported  value  is  estimated  because  the  associated  matrix  spike  was  out  of  control  limits.  Values  are  estimated  quantities. 


Table  S.7.  Nevada  drinking  water  ftandaidi 


i _ 

WMltailltMltt 

Secondary  maximum 

SeooDdaiy  prefened 

lewd,  ug/L 

ooataminant  lewd,  iig/L 

standard,  ug/L 

OaastitneDt 

MCL* 

SMCL* 

SPS* 

Arsenic 


Barium 


Cadmium 


Chromium 


Copper 


Lead 


Magnesium 


Manganese 


Mercury 


Selenium 


Silver 


Zinc 


pH 


Incnganic  Analysea 


50.0 


1000.0 

looao 

300.0 

300.0 

150,000.0 

125,000.0 

50.0 

50.0 

5000.0 

5000.0 

6.5-83 

6.5-83 

Organic  Cmnpounds 


Benzene 

5.0 

Benzo[a]pyrene 

0.2 

Butylben^l  phthalate 

100.0* 

Carbon  tetrachloride 

5.0 

Chloroform 

100.0 

Ethylbenzene 

700.0 

Methylene  chloride 

5.0 

Toluene 

1000.0 

Iridiloroethene 

5.0 

Trihalomethanes  (total) 

100.0 

1,2-Didiloroethane 

5.0 
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Table  5.7.  (oootiaued) 


Cooftitiieot 

MdJ 

coataminaBt  lewd,  ug/L 
SMCL* 

Seonndary  picfcned 
standa^ 

SPS* 

cu-l,2-dichloroethene 

70.0 

irans-l,2-didtiotoethene 

100.0 

1,1-Didiloroetbmie 

7.0 

l,4-Dichk)robenzene 

75.0 

5.0* 

l,2-Didik>tobenzene 

600.0 

10.0* 

Lltl-lYidilotoethane 

200.0 

Xylenes  (total) 

10,000.0 

20.0 

'  Maximum  ooataminant  levels  (MCLs)  are  health  related  and  federally  mandated.  MCLs  are 
adopted  from  the  National  Drinking  Water  Regulations. 

*  Secondary  maximum  contaminant  levels  (SMCLs)  are  based  on  esthetic  qualities  and 
enforceable  by  the  state.  SMCLs  except  that  for  magnesium  are  adopted  from  the  National 
Drinking  Water  Regulations. 

^  Seconds^  preferred  standards  (SP&)  must  be  met  unless  water  of  that  qualiQr  is  not  available, 
fri  which  case  the  SMCLs  must  be  met  if  th^  extsL 

*  Proposed  levels. 

Source:  EPA  1993. 
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Results  of  the  inorganic  analyses  indicate  levels  of  cations  and  metals  that  are  within 
the  range  found  by  Welch  et  aL  (1969).  The  major  catiims  present  in  background  ground- 
water  in  order  of  abundance  are  sodium,  calcium,  potassium,  and  magnesium.  High  iron 
and  manganese  concentrations  also  are  common  in  the  hydrographic  region  (Welch  et  aL 
1969).  The  only  inorganic  constituent  exceeding  an  MCX  is  arsenic,  which  is  ei^rected  given 
the  levels  found  in  badcground  soils  (Table  5.4).  Even  though  the  estimated  arsenic  values 
in  Table  5.6  exceed  the  MCL,  the  occurrence  of  high  concentrations  of  this  element  in 
groundwater  results  from  geochemical  processes  rather  than  introduction  of  pollutants  by 
man  (Welch  et  aL  1969). 


5.4  Site2,FTANo.2 

a 

5.4.1  Screening  Activity  Results 
C^M  Survey 

The  results  of  the  GSM  survey  are  presented  in  Hg.  5.8  and  Table  5.8.  Samples 
were  collected  foom  15  locations  on  a  200  x  250-ft  grid  with  50-ft  spacing.  The  grid  was 
located  to  surround  the  suspected  location  of  the  former  FTA  identified  in  aerial  photo¬ 
graphs. 

Although  Uie  GSM  survey  suggested  the  trace  presence  of  several  chlorinated  and 
fuel-related  compounds  in  the  groundwater  (TCE,  1,2-DCE,  1,1-DCE,  benzene,  toluene, 
etlqdbenzene,  and  r^lenes),  the  coexistence  of  numerous  unknown  compounds  interfered 
with  definitive  compound  identification  during  GC  headspace  analysis.  As  previously 
discussed  in  Sect  4.5.1,  the  GC  data  were  used  as  a  measure  of  relative  contamination. 
Points  with  little  or  no  apparent  groundwater  contamination  were  deemed  negative,  and 
those  with  moderate  to  high  apparent  groundwater  contamination  were  classified  positive. 
Thus,  aU  of  the  points  within  the  shaded  area  of  Fig.  5.8,  v^ch  represents  the  suspected 
area  of  groundwater  contamination,  are  positive.  Also  reported  in  Fig.  5.8  and  Table  5.8 
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SITE  INVESTIGATION 
152nd  TRG,  NVANG 
AUGUST  1993 


M 

} 

T  ^  *  r  ^ 


ORIGINAL  IRP  SITE 


I - 1  SUSPECTED  AREA  OF  CONTAMINATION 

I - J  FROM  GSM  SURVEY 


—  —  BASE  BOUNDARY 

®  PIEZOMETER  LOCATION 

o  i.B  NEGATIVE  GROUNDWATER 
AND  PID  READING 

•  50  POSITIVE  GROUNDWATER 
AND  PID  READING 


Fig.  5.8.  Site  2  GSM  survey  locatioiis. 
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are  the  PID  teadingii  reocvded  at  each  hole,  whidi  are  indicative  of  VOGb  in  the  soO. 
Consequently,  a  positive  GC  dechion  may  be  paired  with  a  relatively  low  PID  reading 
suggesting  potential  groundwater  contaminatkm  without  any  associated  sofl  omtamination. 
Conversely,  a  relative!^  high  PID  reading  may  be  paired  with  a  negative  GC  dedsion, 
suggesting  potential  soil  contamination  without  any  associated  groundwater  contamination. 

The  GSM  at  Site  2  was  limited  in  scope  due  to  contamination  from  apron  activities. 
Site  2  has  subsequently  been  incorporated  into  Site  12  and  will  undergo  investigation  as 
part  of  the  Site  12  RI/FS. 


Three  piezometers  (PZ02,  PZ03,  and  PZ04)  were  installed  around  Site  2  in  order  to 
determine  the  optimum  placement  of  downgradient  monitoring  wells.  Construction 
records  for  the  piezometers  are  presented  in  ^pendix  B.  Ihe  potentiometric  surface 
map  for  Site  2  (Fig.  5.9)  indicates  that  groundwater  flows  to  the  southeast  Groundwater 
flow  direction  is  discussed  in  Sect  5.43. 

5A2  Gbafinnatkia  and  Ddineatiao  Activities 

Three  monitoring  weUs  and  three  soil  borings  were  drilled  to  support  characterization 
of  Site  2.  Eight  sofl  samples,  collected  from  the  sofl  borings,  and  six  groundwater  samples, 
collected  frmn  the  monitoring  wells,  were  submitted  for  laboratory  analysb.  Sofl  and 
groundwater  samples  were  analyzed  for  VOCs,  BNAs,  PHCs,  and  metals. 

Sofl  Sampling 

Conqrlete  analytical  results  for  the  sofl  samples  are  presented  in  Table  D-1  of 
^rpeixlix  D.  Significant  results  from  the  organic  analyses  are  presented  in  Table  5.9. 

The  data  are  presented  by  boring  number  and  depth.  For  example,  BH32-3  refers  to  the 
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®  Piezometer/Monitoring  Well  Location 

——4395.25—  Elevation  Above  Mean  Sea  Level,  ft 
Contour  Interval;  .25  ft 

Water  Level  Measurements  Taken  03/16/93 


5.9.  Potentkiinetnc  surface  for  Site  2. 
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quantities. 
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san^ile  collected  3  ft  bgn  in  borehole  32.  All  of  the  inotganic  results  for  the  sofl  samples 
are  within  the  background  ranges  reported  in  TaUe  5.4  and  are,  therefore,  not  considered 
signifkant  The  soil  boring  locations  are  presented  in  Fig.  5.10. 

Several  VOGs  were  detected  in  the  sofl  at  Site  2.  These  compounds  include  chloro¬ 
form  (1.0  to  2.0  /ig/kg,  J),  2-butan(me  (12  to  4400  /^/kg.  J),  1,2-DCE  (8.0  to  200  lig/kg,  J), 
etl^benzene  (12  to  17  /ig/kg),  and  total  :^nes  (13  /4/kg). 

BNAs  reported  include  Mr(2-eth^ha^)  phthalate  (40  to  120  //g/kg,  J),  2-meth^- 
naphthalene  (84  to  91  /ig/kg,  J),  and  naphthalene  (52  to  110  J). 

PHCi,  reported  as  total  petroleum  hydrocarbons  (TPH),  ranged  from  0.12  to 
85  mg/kg  at  Site  2. 

Oroundwater  Sanqfling 

Groundwater  samples  were  collected  in  December  1992  and  March  1993  from  the 
wells  shown  in  Hg.  5.10.  Complete  analytical  results  are  presented  in  Table  D-1  of 
Appmxlix  D.  Significant  groundwater  data  fiom  Site  2  are  presented  in  Table  5.10  where 
the  data  is  presented  by  well  number  and  sampling  round  (1st  or  2nd).  Field  measure¬ 
ments  made  during  sampling  are  presented  in  Tables  5.11  and  5.12. 

Two  VOCs  were  detected  in  MW08:  TCE  was  detected  in  both  rounds  at  concentra¬ 
tions  ranging  from  2.0  (J)  to  6  /4/L  while  1,2-DCE  was  detected  in  the  second  round  onfy 
(18  /ig/L)  in  MWp8. 

Estimated  concentrations  of  three  BNAs  were  found  in  all  three  wells  but  not  in  both 
rounds  of  sampling.  These  compounds  consist  of  two  phthalates  and  pentachlorophenol. 
Due  to  their  low  and  sporadic  concentrations,  these  compounds  are  not  considered  signif¬ 
icant 

None  of  the  inorganic  compounds  presented  in  Table  5.10  exceed  any  of  the  applic¬ 
able  standards  presented  in  Table  5.7. 
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I^g.  5.10.  Site  2  soil-boring  and  monitoring  well  locations. 
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Table  5.1L  Groundw^er  fidd  meaniremeots,  Round  1  ««inpitn£ 


Wdl  Nnmber 

Water  iMd* 
bclft 

Water  t^ 
elev,  ftamsH 
12^M^ 

pH 

OondnctiviQr, 

/aabtx 

MWOl 

11.12 

4394.99 

7.92 

14.7 

1030 

MW02 

7.06 

439736 

8.32 

183 

2240 

MW03 

9.06 

439530 

7.60 

133 

2130 

MW04 

8.58 

4395.11 

737 

153 

2160 

8.46 

4395.15 

737 

16.1 

1950 

HSSSSii 

4.74 

4393.95 

7.11 

19.6 

892 

M\V07 

4.40 

7.14 

19.0 

1283 

MW08 

534 

4393.87 

7.18 

19.2 

911 

MW09 

7.40 

439437 

7.06 

17.6 

616 

MWIO 

630 

4394  29 

WtBM 

15.2 

1135 

MWll 

5.92 

4394.17 

733 

19.0 

1068 

MW12 

7.62 

4394.88 

7.05 

17.2 

784 

MW13 

737 

4394.91 

7.08 

173 

616 

MW14 

7.09 

4395.04 

6.94 

18.9 

880 

MW15 

8.03 

4394.74 

7.18 

17.4 

786 

MW16 

9.06 

4395.11 

7.22 

153 

699 

MW17 

7.34 

4395.16 

6.99 

17.1 

746 

MW18 

8.01 

4394.75 

7.34 

17.1 

786 

MW19 

8.83 

4395.28 

7.24 

18.7 

545 

MW20 

.  7.73 

439532 

6.89 

15.9 

1484 

MW21 

7.57 

4395.72 

6.90 

15.4 

1216 

MW22 

9.02 

4395.63 

6.99 

19.2 

1560 

MW23 

5.92 

4393.48 

6.18 

17.1 

1232 

MW24 

5.24 

4393.43 

7.41 

17.8 

984 

MW25 

3.61 

7.02 

15.2 

1680 

’  water  tevel  in  ft  below  casing  level 
^  water  table  elevation  in  ft  above  mean  sea  level 
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Table  5.12.  Gioundwater  Odd  meameoicoti,  Round  2  sanqriiqg 


WcO  Number 

Water  level* 
bd.ft 

Water  table  etov, 
ftamif* 

03^6/93 

m 

Cbodiictivi^, 

/miboa 

MWOOl 

8.86 

4397.25 

ND 

ND 

ND 

MW002 

5.36 

4399.26 

7.18 

14.7 

1760 

MW003 

7.54 

4396.84 

7.29 

11.7 

2340 

739 

439630 

732 

13.6 

1980 

7.25 

439636 

733 

113 

1600 

MW006 

438 

439431 

7.17 

15.6 

950 

MW007 

433 

4393.67 

674 

163 

2540 

MW008 

4.91 

439430 

7.10 

12.9 

1290 

MW009 

6.86 

4395.11 

7.10 

14.9 

850 

MWOlO 

5.99 

4394.80 

680 

12.7 

1620 

MWOll 

5.43 

4394.66 

7.13 

133 

794 

MW012 

7.11 

439539 

634 

153 

MW013 

7.04 

4395.44 

674 

153 

610 

MW014 

6.78 

439535 

7.04 

15.1 

980 

MW015 

730 

4395.27 

646 

15.4 

1070 

MW016 

8.63 

4395.54 

7.07 

14.9 

812 

MW017 

6.86 

4395.64 

7.08 

13.9 

660 

MW018 

7.25 

439531 

688 

14.0 

980 

MW019 

8.29 

4395.82 

7.75 

169 

647 

7.28 

4395.77 

662 

14.9 

1570 

MW021 

7.02 

43%.27 

692 

14.9 

1310 

MW022 

8.41 

4396.24 

7.13 

16.4 

1620 

MW023 

5.23 

4394.17 

739 

15.0 

1178 

4.65 

4394.02 

680 

15.4 

1150 

1  MWQ23 

3.56 

4394.22 

680 

163 

1590 

*  water  level  in  ft  below  casing  level. 

^  water  table  elevation  in  ft  above  mean  sea  level 

ND  non  detea 
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CtanjimMO  of  ScreeniijgRewilli  with  Confirmation  Rewihi 

The  results  of  the  GSM  suiv^  compare  favorably  with  the  confirmation  data.  The 
GC  headspace  ana^is  of  groundwater  samples  collected  from  the  water  table  suggested 
the  trace  presence  of  VOC  groundwater  contamination  within  the  shaded  area  in  Hg.  5.10. 
Similar^,  the  PID  values  listed  are  a  relative  measure  of  VOC  soQ  contamination.  Soil 
contamination  was  confirmed  sofl  boring  results,  presented  in  Table  5.9.  However,  the 
lade  of  VOC  contamination  in  MWll  sugi^ts  this  weU  may  have  been  located  south  of  the 
actual  groundwater  flow  path,  which  may  be  passing  it  on  the  north  side.  Although 
1,2-DCE  was  found  in  the  soil  at  Site  2,  no  TCE  was  confirmed,  which  suggests  the  origin 
of  the  latter  solvent  in  groundwater  at  MW08  mi^  be  related  to  activities  that  have  taken 
place  on  the  aircraft  parking  apron  after  Site  2  was  covered  with  concrete.  Therefore,  the 
presence  of  TCE  in  MW08  may  be  related  to  Site  2  but  cannot  be  confirmed  without  an 
additional  data  point 

5.43  Geologic  and  Hydragedogic  Investigatioa  Results 

The  subsurface  encountered  at  Site  2  is  comprised  of  fill  material:  yellowish-brown 
to  gray  sflty  clay;  and  very  dark  gray,  well-graded  sandy  gravel  with  occasional  colhles. 

The  geologic  cross  section  presented  in  Rg.  5.11  was  constructed  using  lithologic  data 
from  MW08,  MW09,  and  MWll.  Well  construction  data  are  presented  in  ^pendix  B! 

The  fill  material,  which  thickens  from  2  ft  at  the  northwest  end  to  10  ft  at  the  south¬ 
east  end,  is  present  across  the  entire  site.  The  underfying  silty  clay  is  approximate^  4  ft 
thick  across  most  the  site  but  pinches  out  at  the  southeast  end.  Thickness  of  the  water¬ 
bearing  well-graded  sand  was  not  determined  because  none  of  the  monitoring  wells  pene¬ 
trate  through  it  completely. 
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of  Site  2. 


Piezometer  data  were  evaluated,  and  the  groundwater  flow  direction  was  determined 
to  be  to  the  southeast  An  upgradknt  monitoring  well  (MW09)  and  two  downgradient 
monitoring  wells  were  Installed  (MWQ6  and  MWll).  A  final  round  ai  water-level  measure¬ 
ments  was  used  to  construct  the  potentiometric  map  presented  in  Fig.  5.9.  The  average 
hydraulic  gradient  for  Site  2  is  apfutnimatefy  3.6  ftAnile.  Based  on  the  hydraulic  testing 
results  discussed  in  Sect  5.2,  the  hydraulic  conductivity  ranges  from  232  to  396  ft/d  at 
Site  2.  Both  the  gradient  and  conductivity  values  cwrelate  well  with  the  predominantly 
coarser  and  more-permeable  lithology  of  the  aquifer  at  Site  2. 

S.4.4  Oonduaons 

As  discussed  in  Sect  2.2.1,  this  site  consists  of  a  former  FTA  that  has  been  covered 
with  concrete  during  oqtansion  of  the  aircraft  parking  apron.  Results  of  the  investigation 
at  Site  2  indicate  the  presence  of  low  levels  of  chlorinated  solvents  and  fuel-related  com¬ 
pounds  in  the  soil  The  highest  VCX^  contamination  in  soil  was  found  in  BH33-5  and 
BH33-7.  The  highest  PHC  contamination  was  found  in  BH32-3  and  BH33-5.  The 
presence  of  chloroform,  2-butanone,  bfr(2-ethylhe]^l)  phthalate,  diethyl  phthalate,  and 
pentachlorophenol  at  low  concentrations  in  the  soil »  not  considered  significant  for 
reasons  previously  discussed. 

Results  of  the  groundwater  samples  and  groundwater  levels  indicate  that  MWll  may 
be  located  outside  (south)  of  the  contaminated  groundwater  flow  path  affecting  MW08. 
While  MWll  has  no  observed  contamination,  MW08  located  downgradient  shows  low 
levels  of  TCE  and  1-2,DCE.  The  groundwater  flow  direction  indicated  by  the  potentio- 
nmtric  map  (Fig.  5.9)  also  suggests  that  MWll  is  located  south  of  the  flow  path  containing 
the  solvent-contaminated  groundwater.  Although  the  respective  maximum  concentration 
limits  (MCLs)  for  TCE  were  exceeded  on  separate  occasions,  this  contamination  k  located 
downgradient  of  the  site  and  may  result  from  activities  not  associated  with  Site  2.  Currently 
Site  2  has  been  incorporated  into  Site  12  (Apron  Area)  which  is  undergoing  investigation. 
Results  of  the  investigation  may  provide  sufficient  information  to  delineate  the  contamina¬ 
tion  contributkin  from  Site  2. 
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The  lesultf  of  the  GSM  survey  are  presented  in  Fig.  5.12  and  Table  5.13.  Samples 
were  collected  from  21  locatkMis  on  a  200  x  200-ft  grid  with  50-ft  spacing.  The  grid  was 
located  to  surround  the  suspected  locaticm  of  the  former  FTA  identified  in  aerial  photo* 
graphs. 

Although  the  GSM  survey  suggested  trace  levels  of  several  chlorinated  and  fuel- 
related  compounds  in  the  groundwater  (TCE,  l^DCE,  benzene,  and  toluene),  the  coods- 
tenoe  of  numerous  unknown  compounds  interfered  with  definitive  compound  identificatfon 
during  GC  headspace  analysis.  As  previously  discussed  in  Sect  4J.1,  the  GC  data  were 
used  as  a  measure  of  relative  contamination.  Points  with  little  or  no  apparent  ground- 
water  contaminatkm  were  deemed  negative,  and  those  with  moderate  to  high  apparent 
groundwater  contamination  were  classified  positive.  Thus,  all  of  the  points  within  the 
suspected  contamination  area,  indicated  by  shading  in  Tig.  5.12,  ate  positive.  Abo  reported 
in  Fig  5.12  and  Table  5.13  ate  the  PID  values  recorded  at  eadi  hole,  whidi  ate  indicative  of 
VOCs  in  soil  Consequently,  a  positive  GC  dedsion  may  be  paired  with  a  relative^  low 
PID  reading  suggesting  potential  groundwater  contamination  without  ai^  assodated  soil 
contaminatioiL  Conversely,  a  relatively  high  PID  reading  nu^  be  paired  with  a  negative  GC 
dedsion,  suggesting  potential  soil  contamination  without  any  assodated  groundwater 
contamination. 

Piezomder  Leveb 

Three  piezometers  (PZOl,  PZ12,  and  P220)  were  installed  around  Site  3  in  order  to 
determine  the  optimum  placement  of  monitoring  weUs.  Construction  data  on  the  piezo¬ 
meters  are  presented  in  ^pendix  B.  The  potentiometric  surface  map  for  Site  3 
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(Fig.  5.13)  indicates  that  groundwater  flows  to  the  east-southeast  Groundwater  flow 
direction  is  discussed  in  Sect  5 

5.5.2  Confirmation  and  Ddineatinn  Actiwties 

Three  monitoring  weOs  and  five  sofl  borings  were  drilled  to  support  characterization 
of  Site  3.  Twelve  soil  samples,  collected  from  the  soQ  borings,  and  six  groundwater  samples, 
cdlected  from  the  mcmitoring  wells,  were  submitted  for  laboratory  ana^is.  Two  duplicate 
groundwater  samples  were  also  collected.  SoQ  and  groundwater  samples  were  analyzed  for 
VOGt  BNAs,  PHGs,  and  metals. 

SoQ  Smpllng 

Complete  analytical  results  for  the  soQ  samples  are  presented  in  Table  D-1  of 
Appendix  D.  Significant  results  from  the  organic  anafyses  are  presented  in  Table  5.14. 

The  data  ate  presented  by  boring  number  and  depth.  For  example,  BH03-6  refers  to  the 
sample  collected  6  ft  bgS  in  borehole  3.  All  of  the  inorganic  results  for  the  soQ  samples 
are  within  the  background  ranges  reported  in  Table  5.4  and,  therefore,  are  not  considered 
significant.  The  soQ  boring  locations  are  presented  in  Hg.  5.14. 

Chloroform  at  very  low  estimated  levels  (1.0  to  2.0  lAgJkg,  J)  was  the  only  VCXD 
detected  in  the  soQ  at  Site  3.  B£r(2-etl^ex^)  phthalate  (63  to  84  /^/kg,  J)  was  the  only 
BNA  compound  detected  in  the  soQ  at  Site  3. 

Groundwater  Samiding 

Groundwater  samples  were  collected  in  December  1992  and  March  1993  from  the 
weUs  shown  in  Fig.  5.14.  Complete  analytical  results  are  presented  in  Table  D-1  of 
i^pendix  D.  Signi&»nt  groundwater  data  from  Site  3  are  presented  in  Table  5.15.  Field 
measurements  made  during  sampling  are  presented  in  Tables  5.11  and  S.12. 
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Fig.  5.13.  Potentiometric  surface  for  Site  3. 
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Magnesium _ 16,000  15,178  12,800 _ 12^00  14,100  14,000  18,100  17,900 

Manganese  _  258.0  239.8  _  27.0  26.4  17.1 _ 153 _ 328.0  236. 


Trf)le5.15.  (oontinued) 


Toluene  was  reported  at  2  /4/L  (J),  in  the  first  round  sample  from  MW22.  Esti¬ 
mated  levels  (1  ixgJU  J)  of  diethyl  phthalate  and  di-«-butyl  phthalate  were  reported  in 
MW21  but  not  in  the  duplicate  samples  or  in  both  rounds. 

None  of  the  compounds  presented  in  Table  5.15  exceed  any  of  the  applicable  stan¬ 
dards  presented  in  Table  5.7. 

rvunparknii  nf  Srwwming  Results  with  Omfiimatjon  Rcsulls 

The  GSM  surv^  suggested  the  presence  of  trace  levels  of  organic  contamination 
within  the  shaded  area  in  Rg.  5.14.  However,  the  lack  of  contamination  in  the  confirma¬ 
tion  data  suggests  the  low  levels  of  organics  indicated  1^  the  GSM  survey  were  below  the 
dP  method  detection  limits  of  the  confirmation  samples. 

5.53  Gecdogic  and  Hydipgeolpgic  Investigation  Results 

The  subsurface  encountered  at  Site  3  is  comprised  of  fill  material:  pale-gray  to  olive- 
brown  silt;  fine  to  medium-grained,  light-gray  to  gray-brown  sand;  and  very  dark  gray,  well- 
graded  sandy  gravel  with  occasional  cobbles.  The  geologic  cross  section  presented  in 
Rg.  5.15  was  constructed  using  lithologic  data  from  MW20,  MW21,  and  MW22.  Well 
construction  data  are  presented  in  Appendix  B. 

Approximately  2  to  3  ft  of  fill  materia]  are  present  across  the  entire  site.  The 
under^g  silt  is  2  to  4  ft  thick,  uniformly  calcareous,  and  increasingly  clayqr  in  MW22. 
Immediately  underneath  the  silt  is  the  well-graded  sand,  which  is  divided  by  a  thin  silt 
stringer  and  a  sli^tly  thicker,  fine-grained  sand  stringer.  The  facies  chan^  depicted  in 
the  cross  section  is  typical  of  depositional  characteristics  observed  in  fluvial  and  lacustrine 
environments.  Thickness  of  the  water-bearing  well-graded  sand  was  not  determined 
because  le  of  monitoring  weUs  penetrate  through  it  completely. 
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Piezometo*  data  were  evaluated,  and  the  g^nindwater  flow  direction  was  detennined 
to  be  east  to  southeast  An  upgradient  monitoring  well  (MW22)  and  two  downgradient 
monitoring  wells  were  installed  (MW20  and  MW21).  A  final  round  of  water-level  measure¬ 
ments  was  used  to  construct  the  potentiometric  map  presented  in  Hg.  5.13.  The  average 
hydraulic  gradient  for  Site  3  is  approximate^  7.8  ftAnile.  Based  on  the  hydraulic  testing 
results  discussed  in  Sect  52,  the  hydraulic  conductivity  ranges  between  285  and  479  ft/d  at 
Site  3.  Both  the  gradient  and  conductivity  values  correlate  well  with  the  coarser,  more- 
permeable  aquifer  lithology  found  at  Site  3. 

5.5.4  Coodusioas 

*  Results  of  the  investigation  at  Site  3  indicate  that  there  are  no  confirmable  levels  of 
contaminants  in  the  soil  or  groundwater.  Although  the  screening  data  suggested  that  trace 
levels  of  organics  were  present,  none  were  indicated  by  the  confirmation  sampling.  There¬ 
fore,  former  activities  at  Site  3  have  apparently  not  impacted  soil  or  groundwater  quality. 

5.6  Site4,FrANa4 
5j6.1  Soeening  Activity  Results 
GSM  Survey 

The  results  of  the  GSM  survey  are  presented  in  Fig.  5.16  and  Table  5.16.  Samples 
were  collected  firom  21  locations  on  a  100  x  200-ft  grid  with  50-ft  spacing.  The  grid  was 
located  to  surround  the  suspected  location  of  the  former  FTA  identified  in  aerial  photo¬ 
graphs. 
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Althoi^  the  GSMiuivey  suggested  the  presence  a[  several  chlorinated  and  fuel 
related  compounds  in  the  groundwater  (TCE,  1^-DCE,  1,1-DCE,  benzene,  udumie,  ethyl¬ 
benzene,  and  x^enes),  the  coearistence  of  numerous  unknown  compounds  mterfered  with 
definitive  compound  identification  during  GC  headspace  anafysis.  As  previously  discussed 
in  Sect  4J.1,  the  GC  data  were  used  as  a  measure  of  relative  contaminatioiL  Points  with 
little  or  no  apparent  groundwater  contamination  were  deemed  negative,  and  tluise  with 
moderate  to  high  apparent  groundwater  contamination  were  classified  positive.  Thus,  all 
of  the  points  within  the  shaded  area  of  S.16,  whidr  represents  the  suspected  area  of 
groundwater  contamination,  are  positive.  Abo  repmted  in  5.16  and  Table  5.16  are 
the  PID  readings  recorded  at  each  hole,  which  are  Indicative  of  VOGs  in  the  soQ.  Conse¬ 
quently,  a  positive  GC  decbion  may  be  paired  with  a  relative^  low  PID  reading,  suggest¬ 
ing  potential  groundwater  contamination  without  any  associated  soQ  contamination. 
Converse^,  a  relative^  high  PID  reading  may  be  paired  with  a  negative  GC  decision, 

*  suggesting  potential  sofl  contamiiution  without  any  associated  groundwater  contamination. 


Three  piezometers  (PZ14,  PZ18,  and  PZ19)  were  installed  around  Site  4  in  order  to 
determine  the  optimum  placement  of  monitoring  wells.  Construction  data  on  the  piezo¬ 
meters  are  presented  in  Appendix  B.  The  potentiometric  surface  map  for  Site  4  (Fig.  5.17) 
indicates  that  groundwater  flows  to  the  east  Groundwater  flow  direction  b  discussed  in 
Sect  5.63. 


5j6l2  Qmfirmation  and  Ddineatkm  Activities 

Three  monitoring  welb  and  five  soil  borings  were  drilled  to  support  characterization  of 
Site  4.  THwelve  soil  samples,  collected  from  the  soil  borings,  and  six  groundwater  samples 
plus  two  duplicate  groundwater  samples,  collected  from  the  monitoring  wells,  were  submit¬ 
ted  for  laboratory  ana^b.  Soil  and  ^undwater  samples  were  analyzed  for  VOCs,  BNAs, 
PHCs,  and  metals. 
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Fig.  5.17.  Potentioinetric  surface  for  Site  4. 
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Soil  SMqifiiy 

Complete  analytical  results  for  the  soil  samples  are  presented  in  Table  D-1  of  Appen¬ 
dix  D.  Significant  results  from  the  organic  analyses  ate  presented  in  Table  5.17.  The  data 
ate  presented  by  boring  number  and  depth.  Fbr  example,  BH12-2  refers  to  the  sample 
collected  2  ft  bgi  in  bordiole  12.  AU  of  the  inorganic  results  for  the  sofl  samples  are 
within  the  badcgtound  raiiges  reported  in  Table  5.4  and  are,  therefore,  not  considered 
significant  The  soil  boring  locations  are  presented  in  Fig.  5.18. 

Several  VOCk  were  detected  in  the  sofl  at  Site  4.  These  compounds  include  chloto- 
form  (1.0  to  2.0  /^/kg,  J),  acetone  (1800  /^/kg,  J),  methylene  chloride  (1900  A^/kg,  J), 
benzene  (5  Aig/kg,  J),  ethylbenzene  (72  to  1300  A4(/kg,  J),  and  total  ^lenes  (2.0  (J)  to 
4600Aig/kg). 

BNAs  reported  include  hur(2-«th^lm)^l)  phthalate  (73  (J)  to  590  A^/kg),  2-methyl- 
naphthalene  (910  to  1200  fjg/kg%  naphthalene  (1500  to  2100  A^g)>  pyrene  (45  J), 

and  phenol  (52  A4g/kg,  J). 

AU  of  the  itMtganic  results  reported  in  Table  D-1  of  Appendix  D  are  within  the 
background  ranges  reported  in  Table  5.4. 

PHGs,  reported  as  TPH,  ranged  from  0.01  (J)  to  3800  mg/kg  at  Site  4. 

Groundwater  SanqiUng 

Groundwater  samples  were  collected  in  December  1992  and  March  1993  from  the 
wells  shown  in  Fig.  5.18.  Complete  analytical  results  are  presented  in  Table  D-1  of 
Appendix  D.  Significant  groundwater  data  from  Site  4  ate  presented  in  Table  5.18. 

Field  measurements  made  during  sampling  are  presented  in  Tables  5.11  and  5.12. 


NVANG  SI  Report 
Final  -  April  1994 


Table  S.17.  Oigmic  pheariaJ  conatitiientt  detected  in  Site  4  aofl 


5-56 


NVANC  SI  Report 
Final.  April  1994 


Blank  space  indicates  compound  was  undetected  or  was  flagged  unusable  during  data  validation. 

D  indicates  duplicate  sampie. 

J  s  Reported  value  is  below  the  contract  required  detection  limit  but  above  the  instrument  detection  limit  Values  are  estimated  quantities. 
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Fig.  5.18.  Site  4  soil-boring  and  monitoring  well  locations. 
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Blank  space  indicates  compound  was  undetected. 

D  indicates  duplicate  sample. 

J  s  reported  value  b  below  the  contract  required  detection  limit  but  above  the  instrument  detection  limit  Values  are  estimated  quantities. 
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Several  VOGi  were  detected  in  groundwater  samples  and  duplicates  firom  both 
rounds  in  MWQ5:  TCE  (8  to  20  Aig/L),  bmizene  (17  to  24  /^/L),  ethylbenzene  (12  to 
27  toluene  (21  to  37  /^g/L),  and  total  i^lenes  (200  to  450  ^ig/L).  Low  levels  of 
methylene  chloride  and  acetone  were  reported  in  the  second  round  sample  from  MW04, 
suggesting  spurious  laboratoiy  contamination. 

Nine  BNA  compounds  are  listed  in  Table  5.18  under  MW05.  The  values  listed  for 
the  three  phthalates  are  inconsistent  in  appearance  and  indicative  of  laboratoiy  and/or 
sampling  contamination.  With  the  exception  of  l^-dkhlorobenzene  and  naphthalene, 
vdiich  were  reported  at  concentratmns  below  20  none  of  the  remaining  BNAs  were 
detected  in  both  rounds. 

PHCs  reported  as  TPH  were  found  in  samples  firom  both  rounds  and  duplicates  from 
MW05  at  levels  ranging  firom  0.74  to  2.4  mg/L.  PHCs  were  not  detected  in  MW03  or 
MW04.  None  of  the  inorganic  compounds  presented  in  Table  5.18  exceed  any  of  the 
applicable  standards  presented  in  Table  5.7. 

CoiiqiaziKXi  of  Screening  Results  with  Confirmation  Results 

The  results  of  the  GSM  survey  compare  favorabfy  with  the  confiinnation  data.  The 
GSM  survey  suggested  the  presence  of  organic  contamination  within  the  shaded  area  in 
Ing.  5.18,  which  was  confirmed  by  analytical  results  presented  in  Tables  5.17  and  5.18. 
However,  the  lack  of  contamination  in  MW04  suggests  this  well  may  be  located  down- 
gradient  of  an  uncontaminated  zone  within  the  suspected  area  of  contamination  or  subtle 
hydrogeological  parameters  may  be  affecting  groundwater  flow  in  the  immediate  vicinity  of 
the  welL  At  this  time,  this  anomaly  remains  unexplained. 

5.63  Geologic  and  Ifydrogeok^  fiivestigatkHi  Results 

The  subsurface  lithology  encountered  at  Site  4  is  comprised  of  fill  material: 
yellowish-brown  to  gray  silty  clay  with  occasional  sand;  light-gray  to  gray-brown  fine  to 
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medium-grained,  poorfy  graded  sand;  and  very  dark  gray,  well-graded  sandy  gravel  with 
occasional  oobUes.  The  gecdogic  cross  section  presented  in  Fig.  5.19  was  constructed 
using  lithologic  data  £rom  MW02,  MW03,  and  MW04.  Well  construction  data  are  . 
presented  in  Appendix  B. 

^praximately  2  ft  of  fill  material  are  present  across  the  entire  site.  The  underlying 
sQty  dqr  is  approxiniatefy  2  fi  thick  across  most  the  site  but  thickens  to  S  ft  in  MW04  on 
the  eastern  edge  of  the  site.  The  underlying  poorfy  graded  sand  averages  about  4  ft  in 
thickness  at  Site  4  and  gradually  thickens  to  the  southwesL  Thickness  of  the  water¬ 
bearing,  weU-graded  sand  was  not  determined  because  none  of  monitoring  weDs  pene¬ 
trated  through  it  completely. 

Piezometer  data  were  evaluated,  and  the  groundwater  flow  direction  was  determined 
to  be  to  the  east  An  upgradient  monitoring  well  (MW03)  was  installed  west  of  the  site 
and  two  wells  (MW04  and  MW05)  were  located  dpwngradient  of  the  area  with  the  most 
apparent  contamination  as  indicated  by  the  GSM  survey.  A  final  round  of  water-level 
measurements  were  used  to  construct  the  potentiometric  map  presented  in  Fig.  5.17.  The 
average  hydraulic  gradient  for  Site  4  is  approximately  27  ftAnile,  vt^ch  represents  the 
steepest  gradient  identified  during  the  investigation.  Based  on  tlm  hydraulic  testing  results 
discussed  in  Sect  5.2,  the  hydraulic  conductivity  averages  6.7  ft/d  at  Site  4.  Both  the 
gradient  and  conductivity  values  correlate  well  with  the  predominantly  fine-grained,  less- 
permeable  lithology  of  the  aquifer  at  Site  4. 

5.6.4  Conduskms 
• 

As  discussed  in  Sect  Z2.3,  this  site  consists  of  a  former  FTA  that  has  been  covered 
with  fill  material  during  the  construction  of  a  recreation  area.  Results  of  the  investigation 
at  Site  4  indicate  the  presence  of  significant  levels  of  fuel-related  compounds  (benzene, 
ethylbenzene,  and  xylenes)  in  the  soil.  Additionally,  significant  levels  of  PHCs  reported  as 
TPH  were  reported  in  the  soil.  The  highest  fuel-related  VCX^  concentrations  were  found 
in  BH14-8,  BH12-8,  and  BH13-8.  PHC  concentrations,  reported  from  highest  to  lowest. 
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Fig.  S.19.  Geologic  cross  section  of  Site  4. 


were  found  in  BH14-8,  BH12-8,  BHlS^dD,  and  BH13-&  Although  acetone  and  metl^ne 
chloride  are  rq»rted  at  significant  but  estimated  lewek,  their  sporadic  occurrence  is  likely 
related  to  spurious  laboratcny  contamination  rather  than  Actual  environmental  contamina¬ 
tion.  Similarly,  the  sporadic  low  levels  of  chloroform  and  hu(2-ethylhexyl)  phthalate  are 
not  considered  significant  for  reasons  previously  discussed. 

Results  of  the  groundwater  samples  indicate  VCX^  groundwater  contamination  at 
Site  4.  Compounds  detected  include  acetone  and  methylene  chloride  in  MW04;  and 
benzene,  etl^lbenzene,  toluene,  j^nes,  and  TCE  in  MWOS.  Of  these,  only  benzene  and 
TCE  are  reported  at  levels  eroeeding  the  current  MQz  presented  in  Table  5.7.  Dupli¬ 
cate  VOC  samples  collected  during  both  rounds  of  groundwater  sampling  are  in  good 
agreement 

Several  BNA  compounds  were  also  seen  in  the  groundwater  samples.  The  presence 
of  hu(2-eth^e3^)  phthalate  is  not  considered  significant  due  the  relatively  low  levels 
reported  and  the  compound’s  ubiquity  in  the  environment  and  analytical  laboratory.  The 
remainder  of  the  BNAs  reported  consists  of  PAHs  that  were  inconsistently  detected  at 
very  low  levels  that  do  not  exceed  applicable  MCLs. 

Therefore,  the  presence  of  groimdwater  contamination  by  VOCs  at  Site  4  has  been 
confirmed. 


5.7  Site 5,  FTANo.  5 
5.7.1  Screenhig  Activity  Results 
GSM  Survey 

The  results  of  the  GSM  survey  are  presented  in  Hg.  5.20  and  Table  5.19.  Samples 
were  collected  fiom  19  locations  on  a  125  x  125-ft  grid  with  25-ft  spacing.  The  grid  was 
located  to  overlie  the  suspected  location  of  the  former  FTA  identified  in  aerial  photo¬ 
graphs. 
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Rg.  520.  Site  5  GSM  survey  locations. 
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‘nbfeS.19.  GSM  nmcy  lenihf  fioD  Site  5 


Loctfiao 

OiM  cnonlinitci, 

V 

FID, 

ppm 

GC 

Dedskm 

SSOl 

0,60 

4^ 

Negative 

S5Q2 

-50,50 

22 

Negative 

40,60 

2.4 

Negative 

S504 

0,100 

1.4 

Negative 

S5QS 

0,22 

5.0 

Positive 

S506 

25,50 

1.0 

Positive 

SS07 

-25,75 

1.6 

Negative 

S508 

0,0 

50.0 

Positive 

SS09 

25,0 

5.8 

Negative 

S510 

0,-25 

12 

Negative 

S511 

25,0 

62 

Positive 

S512 

25,-25 

7.0 

Negative 

SS13 

42,0 

2.1 

Positive 

S514 

-25,-25 

0.8 

Negative 

S515 

42,-25 

1.6 

Negative 

SS16 

60,-15 

1.2 

Negative 

S517 

55,18 

1.4 

Negative 

S518 

32,20 

80.0 

Positive 

S519 

-250,25 

1.1 

Negative 

NVANG  SI  Report 
Fuul  -  April  1994 


Ahhoi^  the  GSM  f  urvcy  luggested  the  piesaooe  of  levnal  chlcxiiuited  and  fuel 
related  oooqpounda  in  the  groundwato^  (TCE,  l^DCE,  1,1>DCE,  benzene,  uduene,  ^h^ 
benzene,  and  s^lenes),  the  coenatenoe  of  numerous  unknown  compounds  interfered  with 
definitive  ocnnpound  identification  during  GC  headspace  anafysis.  As  previously  discussed 
in  Sect  4,5.1,  the  GC  data  were  used  as  a  measure  of  relative  contamination.  Points  with 
little  or  no  apparent  groundwater  contamination  were  deemed  negative,  and  those  with 
moderate  to  high  apparent  groundwater  contamination  were  classified  positive.  Thus,  all 
(tf  the  pmnts  within  the  shaded  area  ctf  Fig.  5J0,  which  represents  the  suspected  area  of 
groundwater  contamination,  are  positive.  Also  reported  in  Fig.  520  and  Table  5.19  are 
the  PID  readings  recorded  at  each  hole,  vdiich  are  indicative  of  VOGs  in  the  sofl.  Conse¬ 
quently,  a  positive  GC  decision  may  be  paired  with  a  relatively  low  PEO  reading,  suggest¬ 
ing  potential  groundwater  contamination  without  any  associated  sofl  contamination.  Con¬ 
versely,  a  relative^  high  PID  reading  may  be  paired  with  a  negative  GC  dedsion,  suggesting 
potential  sofl  contaminatioa  without  any  associated  groundwater  contaminatioii. 

Piezometer  Levds 

Three  piezometers  (PZ09,  PZIO,  and  PZll)  were  installed  around  Site  5  in  order  to 
determine  the  optimum  placement  of  downgradient  monitoring  wells.  Construction  data 
on  the  piezometers  are  presented  in  Appendix  B.  The  potentiometric  surface  map  for 
Site  5  (Fig.  521)  indicates  that  groundwater  flows  to  the  southeast  Groundwater  flow 
direction  is  discussed  in  Sect  5.73. 

5.73  Gonfirmatioo  and  Delineatioa  Activities 


Three  monitoring  wells  and  three  sofl  borings  were  drilled  to  support  the  characteri¬ 
zation  of  Site  5.  Twelve  soil  samples,  collected  from  the  sofl  borings,  and  six  groundwater 
samples  plus  two  duplicate  groundwater  samples,  collected  from  the  monitoring  wells, 
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Fig.  5.21.  Potentiometric  surface  for  Site  5. 
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wne  sulmiined  for  Jaboratoiy  analysk  Additionally,  an  equifHnent  rinsate  sanqde,  asaod- 
ated  with  the  aeoond>iound  groundwater  sample  from  MW17,  was  collected  for  analysis. 
Sofl  and  groundwater  samples  were  analyzed  tot  VCXh,  BNAs,  PHGs,  and  metals. 


CcHnplete  analytical  results  for  the  soil  samples  are  presented  in  Table  D-1  of  Appen¬ 
dix  D.  Significant  results  from  the  organic  analyses  are  presmited  in  Table  5.20.  The  data 
are  presented  by  boring  number  and  depth.  For  examfrie,  BH06-2  r^ers  to  the  sample 
o^lected  2  ft  bgs  in  borehole  d.  All  of  the  inorganic  results  for  the  sofl  samples  are  within 
the  background  ranges  reported  in  TaMe  5.4  and  are,  therefore,  not  considered  significant 
The  scmI  boring  locations  are  presented  in  Hg.  S.22.  The  relative  proximity  of  BH07  and 
BH06  to  one  another  was  brought  ri)out  by  sampler  refusal  in  BH07  at  3  ft  bgs.  The 
drilling  rig  was  moved  a  few  feet,  and  BH08  was  drilled  to  obtain  the  sofl  samples. 

Several  VCXh  were  detected  in  the  sofl  at  Site  5.  These  compounds  include  chloro¬ 
form  (1.0  to  2.0  /4/kg,  J),  acetone  (12  to  1900  /4/kg,  J),  methylene  chloride  (4200  /4/kg, 
J),  eth^benzene  (1800  /4/kg,  J),  and  total  i^ylenes  (9700  /4/I4). 

Sixteen  compounds  were  detected  by  the  BNA  analysis.  These  compounds  consist  of 
one  phthalate  and  fifteen  PAHs,  vriiich  range  in  concentration  from  nondetectable  tevels 
to  3300  /4/kg. 

All  of  the  inorganic  results  for  Site  5  soils  reported  in  Table  D-1  of  Appendix  D  are 
within  the  background  ranges  reported  in  Table  5.4. 

PHGs,  reported  as  TPH,  ran^  from  0.06  (J)  to  2200  mg/kg  at  Site  5. 

Groundwater  SanqiGog 

Groundwater  samples  were  collected  in  December  1992  and  March  1993  from  the 
wdls  shown  in  Fig.  522.  Complete  anatytical  results  are  presented  in  Table  D-1  of 
Appeal  D.  Sipiificant  groundwater  data  from  Site  5  are  presented  in  Table  521.  Field 
measurements  made  during  sampling  are  presented  in  Tables  5.11  and  5.12. 
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X  indicates  compound  was  undetected  or  was  flagged  unusable  during  data  validation. 

ted  value  is  below  the  contract  required  detection  limit  but  above  the  instrument  detection  limit  Values  are  estimated  quantitks. 


ORNL/ETS 

SITE  INVESTIGATION 
152nd  TRG,  NVANG 
AUGUST  1993 


[>>♦1  ORIGINAL  IRP  SITE 

f  SUSPECTED  AREA  OF  CONTAMINATION 

FROM  GSM  SURVEY 

—  —  BASE  BOUNDARY 
®  MONITORING  WELL 
A  SOIL  BORING  LOCATION 


Hg.  52L  Site  5  sofl-boring  and  monitoring  well  locations. 
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Blank  space  indicates  compound  was  undeteaed. 

D  indicates  duplicate  sample. 

J  >  reported  value  is  below  the  contract  required  detection  limit  but  above  the  instrument  detection  limit  Values  ate  estimated  quantities. 
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Several  VOC$  were  detected  in  the  groundwater  at  Site  S.  Benzene  was  detected  at 
1.0  iJf/L,  J,  in  MW16  in  the  first  round  sample  and  <faq)iicate  samfrie  Iwt  was  not 
confirmed  by  the  second  round  sample  or  duplicate.  Data  fix>m  both  sampling  rounds  in 
MW17  indicate  the  presence  of  benzene  (1.0  (J)  to  IS  fjg/L),  ethylbenzene  (4.0  (J)  to 
24  Aig/LX  J^lenes  (7.0  to  12  toluene  (1.0  to  7.0  /jg/L,  J),  and  1,2-DCE  (2.0  to 
4  ijg/L,  J). 

l\vo  BNAs  were  detected  and  are  listed  in  Table  5.21.  Naphthalene  and  hu(2-eth^- 
heayl)  {Athalate  were  reported  at  very  low  estimated  ccmcentrations  but  do  not  consis- 
tentfy  appear  in  both  rounds  of  sample  data. 

PHCs  reported  as  TPH  were  found  in  samples  Grom  both  rounds  from  MW17  at 
levels  ranging  from  0.10  to  0.15  mg/L. 

None  of  the  inorganic  compounds  presented  in  Table  5.21  exceed  aiqr  of  the  applic¬ 
able  standards  presented  in  Table  5.7. 

Results  of  the  equipment  rinsate  sample  (#1572)  associated  with  MW07  Mard)  1993 
sampling  round  are  presented  in  Table  D-2,  Appendix  D.  Sample  1572  has  no  significant 
detectable  compounds. 

Comparison  of  Screening  Results  with  Ccmfirmatioa  Results 

The  results  of  the  GSM  survey  compare  favorably  with  the  confirmation  data.  The 
GSM  survey  suggested  the  presence  of  organic  contamination  within  the  shaded  area  in 
Kg.  5.22,  w4uch  was  confirmed  by  analytical  results  presented  in  Tables  5.20  and  5.21. 

The  only  significant  soil  contamination  was  found  in  BH06,  and  the  only  significant  ground- 
water  contamination  was  found  in  MW17,  which  is  located  downgradient  of  BHOd. 

5.73  Geologic  and  Ifydrogeologic  Investigatioa  Results 

The  subsurface  encountered  at  Site  5  is  comprised  of  fill  material:  yellowish-brown 
to  gray-brown  silty  clay  with  occasional  sand;  light-gray  to  gray-brown,  fine  to  medium¬ 
grained,  poorly  graded  sand;  and  very  dark  gray,  well-graded  sandy  gravel  with  occasional 
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oobUes  and  pale-gray  to  oUve-btown  tancfy  silt  streaks.  The  geologic  cross  section 
presented  in  Fig.  3.23  was  constructed  using  litlxdogic  data  from  MW16,  MW17,  and 
MW19.  Well  construction  data  are  presented  in  Appendix  B. 

Between  3  and  10  fr  of  fill  material  are  present  at  Site  5.  The  underfying  silty  clay 
reaches  a  maximum  thickness  of  6  fr  in  MW17.  In  MW16  and  MW17,  the  underlying 
weU-graded  samfy  gravel  is  upwardly  fining.  In  MW19,  the  silty  cliqr  is  underlain  by  6  fr  of 
well-graded  gravelly  sand  that  contains  a  2-fr-thick  silt  lens.  Underlying  the  gravelly  sand 
is  another  6  fr  of  poorly  graded,  fine-grained,  dark-olive  sand.  Actual  thickness  of  the 
water-bearing,  well-graded  sand  was  not  determined  because  none  of  monitoring  wells 
penetrated  through  it  completefy. 

Piezometer  data  were  evaluated,  and  the  groundwater  flow  direction  was  determined 
to  be  to  the  southeast  An  upgradient  monitoring  well  (MW19)  was  installed  northwest  of 
the  site,  and  two  wells  (MW16  and  MW17)  were  located  downgradient  of  the  area  with 
the  most  apparent  contamination  as  indicated  the  GSM  survey  (Fig.  522).  A  final 
round  of  water-level  measurements  was  used  to  construct  the  potentiometric  map  presented 
in  Fig.  521.  The  average  hydraulic  gradient  for  Site  5  is  approximately  4.8  ft/mile,  which 
correlates  well  with  the  predominantly  coarser  and  more-permeable  lithology  of  the  aquifer. 
Although  no  hydraulic  testing  was  performed  at  Site  5,  the  general  lithologic  sequence  in 
MW16  and  MW17  is  similar  to  that  encountered  in  MW08  and  MW09  at  Site  2.  Based  on 
the  results  of  the  hydraulic  test  performed  on  the  latter  two  wells  that  was  presented  in 
Sect  5.2,  the  hydraulic  conductivity  would  range  from  230  to  330  fr/d  at  Site  5.  Both  the 
gradient  and  conductivity  values  correlated  well  with  the  predominantly  coarse-grained, 
more-permeable  lithology  of  the  aquifer  at  Site  5. 

5.7.4  Gcmcluskms 

As  discussed  in  Sect  224,  this  site  consists  of  a  former  FTA  that  has  been  covered 
with  fill  material  during  the  expansion  of  a  parking  area  north  of  the  Base.  Results  of  the 
investigation  at  Site  S  indicate  the  presence  of  significant  levels  of  fuel-related  compounds 
(ethylbenzene  and  xylenes)  in  the  soiL  Additionally,  significant  levels  of  PHCs  reported  as 
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TPH  were  detected  in  the  soil  The  highest  fiiel-rekited  VCX^  concentration  was  found  in 
BH06^  PHC  concentrations,  reported  from  highest  to  lowest,  were  found  in  BH064, 
BH09-6,  and  BHlO-2.  Althou^  acetone  and  methylene  chloride  are  reported  at  significant 
but  estimated  levels,  their  sporadic  occurrence  is  likely  related  to  spurious  laboratory  con¬ 
tamination  rather  than  actual  environmental  contamination.  Similariy,  the  sporadic,  low 
levels  of  chloroform  and  hu(2-eth^e39l)  phthalate  are  not  considered  significant  for 
reasons  previously  discussed.  The  occurrence  of  a  number  of  PAHs  at  relatively  low  levels 
is  also  not  considered  significant  for  reasons  discussed  in  Sect  53.2. 

Results  of  the  groundwater  samples  indicate  low  level  VCX^  groundwater  contamina¬ 
tion  at  Site  5.  Compounds  detected  include  benzene,  ethylbenzene,  toluene,  i^nes,  and 
1^-DCE  in  MW17.  Of  these,  only  benzene  is  reported  at  levels  exceeding  the  current 
MCLs  presented  in  Table  5.7.  Duplicate  VOC  samples  collected  during  both  rounds  of 
groundwater  sampling  from  MW16  are  in  good  agmment 

Two  BNA  compounds  were  also  seen  in  the  groundwater  samples.  The  presence 
of  hfr(2-ethylhe]^l)  phthalate  is  not  considered  significant  due  the  relative^  low  levels 
reported  and  the  compound’s  ubiquity  in  the  environment  and  analytical  laboratory.  The 
presence  of  naphthalene  is  insignificant  due  to  its  low  estimated  leveL 

Therefore,  the  presence  of  groundwater  contamination  Ity  VCX!^  at  Site  5  has  been 
confirmed. 

5B  Site  7,  POL  Storage  Facflity 
SBlI  Screening  Activity  Results 
GSM  Survey 

The  results  of  the  GSM  survey  are  presented  in  Hg.  5.24  and  Table  5.22.  Samples 
were  collected  from  34  locations  on  a  300  x  300-ft  grid  with  50-ft  spacing.  The  grid  was 
laid  o^  the  Site  7  area. 
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Hg.  5^4.  Site  7  GSM  surv^  locations. 
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Althou^  the  GSM  survey  suggested  the  presence  of  several  chlorinated  and  fiiel 
related  compounds  in  the  groundwater  (TCE>  1,2-DCE,  1,1‘DCE,  benzene,  ttduene,  etlq^ 
benzene,  and  j^lenes),  the  coexistence  of  numerous  unknown  compounds  interfered  with 
definitive  compound  identification  during  GC  headspace  analyst  As  previously  discussed 
in  Sect  4^.1,  the  GC  data  were  used  as  a  measure  of  relative  contamination.  Points  with 
little  or  no  apparent  groundwater  contamination  were  deemed  negative,  and  those  with 
moderate  to  high  apparent  groundwater  contamination  were  classified  positive.  Hius,  all 
oi  the  points  within  the  shaded  area  of  Fig.  S.24,  ududt  represents  the  suspected  area  of 
groundwater  contamination,  are  positive.  Also  reported  in  Fig.  5.24  and  Table  5.22,  are 
the  PID  readings  recorded  at  each  hole,  which  are  mdicative  of  VOCs  in  the  soil  Conse¬ 
quently,  a  positive  GC  decision  may  be  paired  with  a  relatively  low  PID  reading,  suggesting 
potential  groundwater  contamination  without  any  associated  soil  contamination.  Conversdy, 
a  relative^  high  PID  reading  may  be  paired  with  a  negative  GC  decision,  suggesting  potential 
soil  contamination  without  any  associated  groundwater  contamination. 

Piezometer  Lcspds 

Two  piezometers  (PZ15  and  PZ16)  installed  around  Site  7  were  used  in  conjunction 
with  one  of  the  base  wide  piezometers  (PZ05  in  Hg.  5.6)  to  determine  the  optimum 
placement  of  monitoring  wells.  Construction  data  on  the  piezometers  are  presented  in 
^>pendix  B.  The  potentiometric  surface  map  for  Site  7  (Hg.  5.25)  indicates  that  ground- 

water  flows  to  thp  southeast  Groundwater  flow  direction  is  discussed  in  Sect  5B3. 

# 

5d&2  Confirmation  and  Ddineatkm  Activities 

%  monitoring  wells  and  four  soil  borings  were  drilled  to  support  characterization  of 
Site  7.  Fourteen  soil  samples  plus  three  duplicate  soil  samples,  collected  fiom  the  soil 
borings,  and  twelve  groundwater  samples,  collected  &om  the  monitoring  wells,  were 
submitted  for  laboratory  analysis.  Additionally,  an  equipment  rinsate  sample,  associated 
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whh  the  Moond  round  taoipltns  of  MW07,  WM  collected  fior  cheinical  analystt.  All  dT  the 
sofl  and  groundwater  samples  were  analyzed  fior  VOGi,  BNAs,  and  PHGs.  Although  no 
metals  analysis  was  planned,  (me  groundwater  sample  and  all  of  the  sofl  samples  were 
inadvertently  analyzed  for  metals. 

Field  observatkms  made  during  the  drilling  of  BH27  suggested  the  fnesenoe  of  free 
product  in  the  sofl.  Therefore,  the  boring  was  completed  as  a  monitoring  well  (MW25). 
Thus,  aU  of  the  soil  MmpKng  data  are  related  to  BH27  adiile  all  of  the  groundwater  data 
are  related  to  MW2S. 


Gxnplete  analytical  results  for  the  sofl  samples  are  presented  in  Table  D-1  of  Appen¬ 
dix  D.  Significant  results  from  the  organic  ana^ses  are  presented  in  Table  523.  The  data 
ate  presented  by  boring  number  and  depth.  For  example,  BH27-2  refers  to  the  sample 
(xfllected  2  ft  bgs  in  borehole  27.  All  of  the  iix»ganic  results  for  the  sofl  samples  are 
within  the  background  ranges  reported  in  Table  5.4  and  are,  therefore,  not  ccmsidered 
significant  The  sofl  boring  locations  ate  presented  in  Hg.  526. 

Several  VOCs  were  detected  in  the  sofl  at  Site  7.  These  compounds  include 
chlorc^cvm  (2.0  (J)  to  4.0  Ag/kg,  J),  acetone  (38  to  120  tJg/kg,  J),  etb^benzene  (8.0  (J) 
to  24,000  Ag/kg),  toluene  (7.0  (J)  to  3900  S‘ig/kg)  and  ]^nes  (5.0  (J)  to  82,000  /(g/kg). 

IVmnty-one  compounds  were  detected  by  the  BNA  anafysk.  These  compounds 
consist  of  one  phth^te  and  nineteen  PAHs,  which  range  in  concentration  from  nonde- 
tectable  levels  to  20,000  tdg/kg.  The  vast  majority  of  the  PAH  compounds  eadiibit  levels 
that  exceed  background  concentrations. 

All  of  the  inorganic  results  for  Site  7  soils  reported  in  Table  D-1  o(  Appendix  D  ate 
within  the  background  ranges  reported  in  Table  5.4. 

PHGs,  reported  as  TPH,  ranged  from  0.06  (J)  to  2800  mg/kg  at  Site  7. 
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Fig.  5.26.  Site  7  soQ-boring  and  monitoring  well  locations. 
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Groundwater  samples  were  collected  in  December  1992  and  March  1993  from  the 
wells  shown  in  Fig.  5J6.  Complete  analytical  results  are  presented  in  Table  D-1  of 
^pendix  D.  Significant  groundwater  data  from  Site  7  are  presented  in  Table  5.24.  Field 
measurements  made  during  sampling  are  presented  in  Tables  5.11  and  5.12.  It  should  be 
noted  that  apparently  decrying  floating-phase  fuel  product  was  encountered  in  MW07. 
Product  thickness,  as  measured  in  the  well,  varied  from  (L25  to  3  in.  A  summary  of  free 
product  thickness  measurements  and  product  volume  removed  from  MW07  by  Base 
personnel  is  presented  in  TaUe  5.2S.  .Approximately  13  L  of  free  product  were  removed 
with  a  bafler  between  March  1993  and  March  1994. 

Significant  VOC  levels  were  found  in  the  groundwater  at  Site  7.  Benzene  was 
consistently  detected  in  three  wells  (MW06,  MW07,  and  MW25)  at  levels  ranging  from 
21  to  2300  X^nes  were  also  found  consistent^  in  the  same  three  wells  at  leveb 
ranging  from  59  to  1400  /ig/L.  Ethylbenzene  was  consistently  detected  in  MW07 
(480  pg/L)  and  sporadically  in  MW06  and  MW25  (14  J  to  55  i^g/L).  Toluene  was  consis¬ 
tently  detected  in  MW06  and  MW25  at  estimated  levels  ranging  from  1  to  8  i^/L,  J. 
13-DCE  was  detected  twice  in  MWIO  at  estimated  concentrations  ranging  from  2.0  to 
5.0  (J)  /ig/L.  Traces  (1.0  to  2.0  pg/L)  of  TCE,  13-dicbioroethane  (13'1X^),  and 
chloioform  were  detected  once  in  MW06.  Methylene  chloride  was  reported  twice  in 
MW07  at  concentrations  ranging  Grom  51  to  76  J. 

Nineteen  BNA  compounds  were  detected  in  groundwater  at  Site  7  and  are  listed  in 
Table  5.24.  Of  these  compounds,  two  are  phthalates  and  the  rest  are  PAHs  or  derivative 
compounds.  The  most  significant  concentrations  among  the  reported  PAHs  are  2-meth^- 
naphthalene  (3.0  (J)  to  96,000  fdg/L)  and  naphthalene  (6.0  (J)  to  6900  tig/L).  The  bulk  of 
the  PAHs  are  reported  at  estimated  concentrations  and  do  not  consistentty  appear  in  both 
rounds  of  sample  data. 

PHGs  reported  as  TPH  were  found  in  samples  of  both  rounds  from  MW06,  MW07, 
and  MW25  at  levels  ranging  from  0.05  to  28  mg/L. 
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and  vohimci  lemoved  from  MWD? 

Date 

Water  Level, 
ft  amsl* 

Product  thklmess, 
in./cm 

Volume  removed, 
ozTL 

03/26/93 

4394^1 

375/6.99 

5.0/0.15 

04/15/93 

439432 

130/3.81 

3.0/0.09 

04/29/93 

439433 

135/3.18 

3.0/0.09 

05A3/93 

439438 

1.00/234 

30/0.06 

05/27/93 

4394.15 

135/3.18 

3.0/0.09 

06/10/93 

4394.07 

230/535 

5.0/0.15 

06/24/93 

439432 

1.00/234 

30/0.06 

07/08/93 

439433 

300/5.08 

4.0/0.12 

07/26/93 

4394.15 

1.00/234 

30/0.06 

08/05/93 

4394.19 

300/5.08 

4.0/0.12 

08/19/93 

4394.40 

‘  *  3.00/7.62 

6.0/0.18 

09/02/93 

439432 

030/137 

0/0 

09/20/93 

439432 

030/137 

0/0 

09/30/93 

4394.28 

030A37 

0/0 

10/14/93 

439433 

030/137 

0/0 

10/28/93 

439432 

0.75A.91 

1.0/0.03 

11/15/93 

439438 

1.00/354 

30A).06 

11/29/93 

4394.23 

0.75/1.91 

1.0/0.03 

12/09/93 

4394.15 

030/137 

1.0/0.03 

12/23/93 

439432 

030/137 

1.0/0.03 

01/06/94 

4394.40 

035/0.64 

0/0 

01/20/94 

4394.40 

035/0.64 

0/0 

02/03/94 

439432 

035/0.64 

0/0 

02/17/94 

439433 

035/0.64 

0/0 

03/03/94 

439432 

035/0.64 

0/0 

03/17/94 

4394.36 

035/0.64 

0/0 

*  ft/amst  =  feet  above  mean  sea  level 
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None  oi  the  inorganic  compounds  presented  in  Table  SJ24  exceed  any  of  the  appli* 
cable  standards  presented  in  Table  5.7. 

Results  of  the  equipment  rinsate  sample  (#1582)  associated  with  the  MW07  March 
1993  sampling  round  are  presented  in  Table  D-2,  Appendix  D.  Sample  1582  shows  1  /ig/L 
diethyl  phthalate  as  the  only  detectable  compound. 

CbmpariuD  of  Screening  Results  with  Confirmation  Results 

The  results  oi  the  GSM  survey  compare  favorably  with  the  confirmation  data.  The 
GSM  survey  suggested  the  presence  of  organic  contamination  within  the  shaded  area  in 
Hg.  5.26,  which  was  confirmed  by  anafytical  results  presented  in  Tables  5.23  and  5.24. 
Significant  soil  contamination  was  found  in  BH27,  BH28,  BH30,  and  BH31.  Significant 
*  groundwater  contamination  was  consistent^  reported  in  MW06,  MW07,  MW25,  uliich  are 
located  downgradient  of  the  identified  soil  contamination.  Traces  of  toluene  and  chloro¬ 
form  were  reported  in  downgradient  wells  MW23  and  MW24  but  onfy  at  very  low,  esti¬ 
mated  and  inconsistent  levels.  Estimated  levels  of  1,2-DCE  were  reported  in  MWIO, 
which  is  located  upgradient  of  Site  7.  Estimated  levels  of  1,2-DCA  (2.0  pg/L  (J))  were 
‘reported  in  MW06.  This  is  the  only  reported  occurrence  of  1,2-DCA  in  any  sample 
collected  during  the  investigation. 

The  occurrence  of  floating  product  in  MW07  is  apparently  related  to  isolated  spills 
since  no  GSM  points  between  this  well  and  the  JP-4  fiiel  tanks  found  any  signs  of  floating 
product  Additionally,  observations  of  fuel-stained  soil  during  drilling  of  MW25  and 
MW07  suggest  that  the  source  of  the  floating  product  observed  in  MW07  is  limited  to  the 
immediate  area. 

5B3  Geologic  and  Hydrogeologic  Investigation  Results 

The  subsurface  encountered  at  Site  7  is  comprised  of  fill  material:  yellowish-brown 
to  gray-brown  silty  clay  with  occasional  sand;  light-gray  to  gray-brown,  fine  to  medium- 
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grained  pooriy  graded  sand;  and  very  dark  gny,  well-graded  sandy  gravel  with  occasional 
cobbles.  The  geologic  cross  section  presented  in  Fig.  5.27  was  constructed  using  lithologic 
data  firom  MWIO,  MW06,  MW07,  MW23,  and  MW24.  Well  construction  data  are 
presented  in  Appendix  B. 

Up  to  4  ft  of  £01  material  are  present  at  Site  7.  The  underlying  sil^  clay  reaches  a 
nummum  thjclmess  of  8  ft  in  MWIO.  In  MW23,  the  sOty  clay  contains  a  lens  of  poorly 
graded  sand.  Generally,  the  silty  day  is  underlain  by  well-graded,  sandy  gravel  that 
contains  a  lens  of  pooi^  graded  sand  between  MW07  and  MW24.  Actual  thickness  of  the 
water-bearing,  well-graded  sand  was  not  determined  because  none  of  the  monitoring  wells 
penetrated  through  it  completely. 

Piezometer  data  were  evaluated,  and  the  groundwater  flow  direction  was  determined 
to  be  to  the  southeast  An  upgradient  monitoring  well  (MWIO)  was  installed  northwest  of 
the  site,  and  three  wells  (MW06,  MW07  and  MW2S)  were  installed  at  the  downgradient 
edge  of  the  suspected  contamination  as  indicated  in  Fig.  5.26u  Due  to  the  presence  of 
floating  product  in  MW07,  two  additional  downgradient  wells  (MW23  and  MW24)  were 
installed  50  to  100  ft  b^nd  the  downgradient  edge  of  the  suspected  contaminated  area 
as  indicated  by  the  GSM  survqr  (Fig.  5.26).  A  final  round  of  water-level  measurements 
was  used  to  construct  the  potentiometric  map  presented  in  Hg.  5.25.  The  average 
hydraulic  gradient  for  Site  7  is  approximatety  8.4  ft/mile,  which  correlates  well  with  the 
predominantly  coarser  and  more-permeable  lithology  of  the  aquifer.  Based  on  the  results 
of  the  hydraulic  testing  performed  in  MW23  (presented  in  Sect  5.2),  an  estimated  hydraulic 
conductivity  of  38  ft/d  is  found  at  Site  7.  The  conductivity  value  is  representative  of  the  - 
fine-grained,  poorly  graded  sand  found  in  MW23.  Based  on  the  predominantly  coarse¬ 
grained  lithology  of  the  aquifer  at  Site  7,  a  higher  conductivity  could  be  inferred. 

SB.4  Gondusioas 

As  discussed  in  Sect  2.2.5,  this  site  consists  of  a  POL  storage  area.  Results  of  the 
investigation  at  Site  7  indicate  the  presence  of  significant  levels  of  fuel-related  compounds 
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(benzene,  etl^benzene,  tcduene,  and  :^enes)  in  the  scA  Additional^,  significant  levels 
of  PHGs  reported  as  TPH  were  detected  in  the  soil  The  highest  concentrations  of  fuel- 
related  VOC  contamination  in  soQ  were  found  in  BH27,  BH28,  BH30,  and  BH31.  The 
highest  PHC  concentrations  in  soil  were  found  in  BH31,  BH30,  BH27,  and  BH28. 
Although  acetone  and  chloroform  are  reported  at  estimated  levels,  their  sporadic  occur¬ 
rence  is  likely  related  to  spurious  laboratory  contamination  rather  than  actual  environ¬ 
mental  contamination.  Similai^,  the  sporadic  occurrence  (rf  hcr(2-ethjihe3^)  phthalate  is 
not  considered  significant  for  reascms  previously  discussed.  The  occurrence  of  numerous 
PAHs  suggest  these  compounds  are  derived  from  the  identified  fuel  contamination. 

Results  of  the  groundwater  samples  indicate  significant  VOC  contamination  at  Site  7, 
most  of  which  is  related  to  the  floating  product  in  MW07.  The  source  of  the  floating 
product  appears  to  be  limited  to  the  immediate  area  and  not  related  to  the  upgradient 
JP-4  fuel  tanks.  Product  thickness  in  MW07  (Table  S.25)  has  averaged  less  than  2  in., 
which,  when  converted  to  actual  thickness  on  the  water  table  using  the  four-times-less 
approach,  would  not  exceed  the  NDEP  removal-action  guideline  of  in.  actual  thickness. 
To  mitigate  the  floating-product  situation  in  MW07,  periodic  product-thickness  measure¬ 
ment  and  bailing  are  being  performed  by  Base  personnel 

Compounds  detected  include  bem»ne,  ethylbenzene,  toluene,  T^lenes,  1,2-DCE, 
1-2-DCA,  chloroform,  and  methylene  chloride.  Of  these,  only  benzene  is  reported  at 
levels  exceeding  the  current  MCLs  presented  in  Table  5.7. 

The  presence  of  PAHs  in  the  groundwater  suggest  that  the  source  of  these 
compounds  is  fuel  related.  With  the  exception  of  benzo[a]pyrene,  none  of  the  PAHs 
reported  in  Site  7  groundwater  have  current  or  proposed  MCLs.  This  compound,  which 
was  reported  at  190  /ig/L,  J,  in  MW07,  exceeds  its  proposed  MCL  of  0.2  |ig/L  listed  in 
Table  5.7. 

Therefore,  the  presence  of  groundwater  contamination  by  VOCs  and  BNAs  at  Site  7 
has  been  confirmed. 
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The  results  of  the  GSM  survey  are  presented  in  Fig.  5.28  and  Table  5.26.  Samples 
were  collected  from  26  locatkms  on  a  125  x  225-ft  grid  with  25-ft  spacing.  The  grid  was 
laid  over  the  suspect  storm  drains. 

Although  the  GSM  survey  suggested  the  trace  presence  of  several  chlorinated  and 
fiiel-related  compounds  in  the  groundwater  (TCE,  1,2-DCE,  TCA  benzene,  toluene, 
ethylbenzene,  and  zjdenes),  the  coeadstenoe  of  numerous  unknown  compounds  interfered 
with  definitive  compound  identification  during  GC  headspace  anatysis.  As  previously 
discussed  in  Sect  4.5.1,  the  GC  data  were  used  as  a  measure  of  relative  contamination. 
Points  with  little  or  no  apparent  groundwater  contamination  were  deemed  negative,  and 
thore  with  moderate  to  high  apparent  groundwater  contamination  were  classified  positive. 
Thus  all  of  the  points  within  the  shaded  area  of  Fig.  5.28,  which  represent  the  suspected 
area  of  groundwater  contamination,  are  positive.  Also  reported  in  Hg.  5.28  aixl 
Table  5.26  are  the  PID  readings  recorded  at  each  hole,  which  are  indicative  of  VOCs  in 
the  sofl.  Consequently,  a  positive  GC  decision  may  be  paired  with  a  relatively  low  PID 
reading,  suggesting  potential  groundwater  contamination  without  any  associated  sofl 
contaminatioiL  Conversely,  a  relativety  high  PID  reading  may  be  paired  with  a  negative 
GC  decision,  suggesting  potential  soil  contamination  without  any  associated  groundwater 
contamination. 

Piezometer  Levds 

The  potentiometric  surface  for  Site  13  is  the  same  as  that  for  Site  14  due  to  their 
relative  proximity  to  one  another.  This  potentiometric  surface  was  established  using  one 
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Fig.  5.28.  Site  12  GSM  surv^  locations. 
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0.70 

33 

Positive 

S1314 

-10.110 

03 

Negative 

S1315 

16,127 

30.0 

Positive 

S1316 

20,150 

52.0 

Positive 

S1317 

-30,80 

33 

Positive 

S1318 

0.50 

5.4 

Positive 

S1319 

60,40 

0.6 

Negative 

S1320 

60,55 

2.4 

Negative 

S1321 

50,110 

34.0 

Positive 

S1322 

50,150 

33 

S1323 

10,190 

1.0 

S1324 

50.210 

0.4 

S132S 

-20,-5 

1.0 

S1326 

-2335 

0.7 
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bate  wide  piexometer  (PZ07)  and  three  piezometen  (PZll,  PZ04,  and  PZQ2)  imtalled  at 
adpicent  titea  (Site  5  and  Site  2).  Pkaometer  leveb  in  PZll,  PZ07,  PZ04,  and  PZ02  were 
used  to  determine  the  (^timum  (dacement  of  monitoring  wells  at  Sites  13  and  14. 
Construction  data  on  the  piezoineten  are  presented  in  Appendix  B.  The  potentiometric 
surface  map  for  Site  13  (Fig.  5J9)  indicates  that  groundwater  flows  to  the  southeast 
Groundwater  flow  direction  is  discussed  in  Sect  5.93. 

Sj9l2  OonfiroMiioB  and  DeBneataon  Actwitiea 


Three  monitoring  wells  and  five  sofl  borings  were  drilled  to  support  the  characteri- 
zatkm  ai  Site  13.  TVvelve  sofl  samples  plus  three  duplicate  sofl  samples,  collected  fimn  the 
sofl  iKwingt,  and  six  groundwatn  samples,  collected  fiom  the  monitoring  wells,  were 
submitted  laboratory  anafysis.  Additionally,  an  equipment  rinsate  sample,  associated 
with  the  seomd  round  sampling  ol  MW12,  was  collected  for  chemical  analysis.  All  of  the 
sofl  and  groundwater  samples  were  analyzed  for  VOOt  BNAs,  PHGs,  and  metals. 


Complete  analytical  results  for  the  soil  samples  are  presented  in  Table  D-1  of 
^rpmidix  D.  Significant  results  from  the  organic  analyses  are  presented  in  TaUe  537. 

The  data  are  presented  by  boring  number  and  depth.  For  example,  BH16-4  refers  to  the 
sample  ccrilected  4  ft  bgs  in  borehole  16i  All  of  the  inorganic  results  for  the  soil  samples 
are  within  the  background  ranges  reported  in  Table  5.4  and  are  therefore,  not  considered 
significant  The  soil  boring  locations  are  presented  in  Hg.  530.  The  relative  proximity  of 
BH19  and  BH20  to  one  another  was  brought  about  by  sampler  refusal  in  BH19  at  3  ft  bgs. 
The  drilling  rig  was  moved  a  few  feet  and  BH20  was  drilled  to  obtain  the  sofl  samples. 

Two  VOCs  were  detected  in  the  sofl  at  Site  13.  These  compounds  include  chloro¬ 
form  (1.0  /^/kg,  J)  and  2-butanone  (16  Ag/kg). 
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Fig.  529.  PotCDtiometric  surface  for  Sites  13  and  14. 
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SITE  13 


■y^  ORIGINAL  IRP  SITE 

-  SUSPECTED  AREA  OF  CONTAMINATION 

-  FROM  GSM  SURVEY 

®  MONITORING  WELL 

A  SOIL  BORING  LOCATION 


A 

Fig.  530.  Site  13  sotl-boring  and  monitoring  well  locations. 
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Nmc  compoundt  were  detected  by  the  BNA  inaiysit.  Tliese  oon^xMiods  ocnstit  of 
one  phthalate  and  eight  PAI^  if^iich  range  in  concentration  from  65  to  220  /jg/kg,  J.  All 
of  the  BNA  compoundt  exhibit  levels  that  are  within  background  concentrations. 

All  of  the  inorganic  results  for  Site  13  toils  reported  in  Table  D-1  of  Appendix  D  are 
within  the  background  ranges  reported  in  Table  5.4. 

PHGs,  reported  as  TPH,  ranged  from  021  to  39  mg/kg  at  Site  13. 

Groundwaler  Sanqiling 

Groundwater  samples  were  collected  in  December  1992  and  March  1993  from  the 
wells  shown  in  Fig.  530.  Complete  analytical  results  are  presented  in  Table  D-1  of 
^pendix  D.  Signi£k:ant  groundwater  data  from  Site  13  are  presented  in  Table  528. 

Field  measurements  made  during  sampling  are  presented  in  Tables  5.11  and  5.1Z 

No  significant  VCK)  levels  were  found  in  the  groundwater  at  Site  13.  Carbon 
disulfide  was  detected  intermittent^  in  MW13  and  MW14  at  levels  ranging  from  1.0  to 
14/ig/L. 

Three  BNA  compounds  were  detected  in  groundwater  at  Site  13.  All  three  of  these 
compounds  are  phthalates  at  low  levels  (1.0  to  2.0  fjg/L). 

A  trace  of  PHCs  reported  as  TPH  (0.02  mg/L)  was  found  in  the  second  round 
sample  from  MW12. 

None  of  the  inorganic  compounds  presented  in  Table  528  exceed  any  of  the  appli- 
cable  standards  presented  in  Table  5.7. 

Results  of  the  equipment  rinsate  sample  (#1558)  associated  with  the  MW12  March 
1993  sampling  round  are  presented  in  Table  D-2,  Appendix  D.  Sample  1558  has  no 
significant  data  to  report 
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OompariMo  of  Snceaing  Rewills  iwth  OoofinMtkM  Rcs^ 

The  results  of  the  GSM  survey  compare  favorabfy  with  the  confirmation  data.  The 
GSM  survey  suggested  the  trace  presence  of  organic  contamination  within  the  shaded  area 
of  Hg.  530,  which  was  apparent^  below  the  detection  limits  of  the  analytical  results 
presented  in  TaUes  537  and  538.  ^th  the  exception  of  minor  TPH  contamination 
detected  in  BH164  and  BH18-3,  no  significant  soil  or  groundwater  contamination  were 
found  at  Site  13.  The  TPH  contamination  in  BH16-4  and  BH18-3  does  not  appear  to  be 
associated  with  waste  disposal  activities  at  the  AGE  storm  drains  due  to  its  location  north 
of  the  site. 

5.93  GecJogic  and  Hydrogeologic  Investigation  Results 

The  subsurface  lithology  for  Sites  13  and  14  is  discussed  jointly  due  to  their  relative 
proximi^  to  one  another  and  lithologic  similari^.  The  subsurface  at  Sites  13  and  14  is 
comprised  of  fill  material:  pale-gn^  to  olive-brown  sanrfy  silt,  yellowish-brown  to  gray- 
brown  silty  clay  with  occasional  sand;  iigbt-gnty  to  gray-brown,  fine  to  medium-grained, 
poorly  graded  sand;  and  very  dark  gr^,  well-graded  santfy  gravel  with  occasional  cobbles. 
The  geologic  cross  section  presented  in  Hg.  531  was  constructed  using  lithologic  data 
from  MW13,  MW12,  MW15,  and  MW09.  Well  construction  data  are  presented  in 
^pendix  B. 

Approximately  3  ft  of  fill  material  are  present  across  Sites  13  and  14  with  the  excep¬ 
tion  of  MW13,  which  has  about  10  ft.  The  underlying  silty  clay  reaches  a  maximum  thick¬ 
ness  of  about  4  ft  and  grades  into  sandy  silt  between  MW15  and  MW09.  Generally,  the 
silt  and  silty  clay  are  underlain  by  well-graded  sandy  gravel  that  contains  a  lens  of  poorly 
graded  sand  on  the  west  end  of  the  cross  section.  Actual  thickness  of  the  water-hearing, 
well-graded  sand  was  not  determined  because  none  of  monitoring  wells  penetrated 
through  it  completely. 
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Piezometer  data  were  evaluated,  and  the  groundwater  flow  direction  was  determined 
to  be  to  the  southeast.  An  upgradiem  monitoring  wefl  (MW13)  was  installed  northwest  ai 
the  sites,  and  two  additional  wells  were  installed  at  each  site.  MW12  and  MW14  were 
installed  at  the  downgradient  edge  of  suspected  contamination  at  Site  13,  while  MW15 
and  MW18  were  installed  at  the  downgradient  edge  of  suspected  contamination  at  Site  14. 
A  final  round  of  water-level  measurements  was  used  to  construa  the  potentiometric  map 
presented  in  Hg.  5.29.  The  average  hydraulic  gradient  for  Sites  13  and  14  is  approxi¬ 
mately  4.2  ftAnile,  which  correlates  well  with  the  predominantly  coarser  and  more  perme¬ 
able  lithology  of  the  aquifer.  Based  on  the  results  of  the  hydraulic  testing  performed  in 
MW09  (Sect  5.2),  which  is  located  immediately  east  of  Site  14,  an  estimated  hydraulic 
conductivity  of  302  ft/d  is  calculated  in  this  area.  Review  of  the  cross  section  (Fig.  5J29) 
suggests  the  fine-grained  lithology  and  thicker  fill  material  on  the  west  end  would  yield 
lower  hydraulic  conductivity  values  due  to  the  reduced  permeability. 

5.9.4  CoDduskHis 

As  discussed  in  Sect  2.2.6,  this  site  consists  of  storm  drains  at  the  AGE  storage  lot 
Results  of  the  investigation  at  Site  13  indicate  the  presence  of  low  TPH  levels  in  the  soil 
in  an  area  north  and  east  of  the  site.  The  highest  TPH  level  was  found  in  BH16-4. 

Results  of  the  groundwater  samples  indicate  no  significant  VCK^  contamination  pre¬ 
sent  at  Site  13.  Carbon  disulfide,  a  common  laboratory  solvent  was  detected  at  low  levels 
(1.0  to  14  Aig/L)  on  an  intermittent  basis,  suggesting  spurious  laboratory  contamination 
rather  than  environmental  contamination. 

The  low-level  presence  of  three  phthalates  in  the  groundwater  suggest  the  source  of 
these  compounds  is  related  to  sampling  and/or  analytical  interferences.  Emept  for  the 
butylben^  phthalate,  none  of  the  phthalates  reported  in  Site  13  groundwater  have 
current  or  proposed  MCLs.  The  MCL  for  butylbenzyl  phthalate  is  100  pg/L. 

Therefore,  the  presence  of  no  significant  soil  or  groundwater  contamination  at 
Site  13  has  been  confirmed. 
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S.10  SiteHOWSatBufldiqgSZ 
S.1QL1  Screening  Activity  Results 
GSM  Smvqr 

The  results  of  the  GSM  survey  are  presented  in  Fig.  532  and  Table  539.  Samples 
were  collected  from  15  locations  on  a  125  x  175-ft  grid  with  25-ft  spacing.  The  grid  was 
laid  over  the  area  suspected  to  have  received  overflows  from  the  OWS. 

Although  the  GSM  survey  suggested  the  trace  presence  of  fuel-related  compounds  in 
the  groundwater  (benzene,  toluene,  eth^benzene,  and  tylenes),  the  coexistence  of  numer¬ 
ous  unknown  compounds  interfered  with  deGnitive  compound  identification  during  GC 
headspace  analysis.  As  pieviousty  discussed  in  Sect  43.1,  the  GC  data  were  used  as  a 
measure  of  relative  contamination.  Points  with  little  or  no  apparent  groundwater  contami¬ 
nation  were  deemed  negative,  and  those  with  moderate  to  high  apparent  groundwater 
contamination  were  classified  positive.  Thus,  all  of  the  points  within  the  shaded  area 
(Fig.  532),  which  represents  the  suspected  area  of  groundwater  contamination,  are  posi¬ 
tive.  Also  reported  in  Fig.  532  and  Table  5.29  are  the  PID  readings  recorded  at  each 
hole,  which  are  indicative  of  VOCs  in  the  soQ.  Consequently,  a  positive  GC  decision  may 
be  paired  with  a  relatively  low  PID  reading,  suggesting  potential  groundwater  contamina¬ 
tion  without  any  associated  soil  contamination.  Cbnversety,  a  relatively  high  PID  reading 
may  be  paired  with  a  negative  GC  decision,  suggesting  potential  soil  contamination  with¬ 
out  any  associated  groundwater  contamination. 

Pieremeter  Levels 

Due  to  their  relative  proximity  to  one  another,  the  discussion  of  piezometer  .levels  for 
Site  13  and  Site  14  was  presented  in  Sect.  5.9.1.  Groundwater  flow  directions  are  discussed 
in  Sect  5.103. 
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Fig.  532.  Site  14  GSM  survey  locations. 
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Table  529  GSM  Munty  results  fioo  Site  14 


f 

Grid  coowKitatei, 

FID, 

ppm 

GC 

Dedsioa 

S1401 

0,0 

0.4 

Negative 

S14Q2 

90,0 

12 

Negative 

S1403 

90,60 

32 

Positive 

S1404 

90,80 

11.4 

Positive 

S140S 

7837 

13.0 

Positive 

S1406 

0.7 

Negative 

S1407 

60,100 

152.0 

Positive 

S1406 

70,80 

16.0 

Positive 

S1409 

70,60 

52 

Positive 

S1410 

60,60 

12 

Negative 

S1411 

60,155 

3.8 

Negative 

S1412 

80,155 

03 

Negative 

S1413 

12530 

0.5 

Negative 

S1414 

125,75 

02 

Negative 

S1415 

7537 

0.6 

Negative 
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5.102  CbofinBation  aad  Deimeitioa  Activitiei 

Three  oicmitoring  welk  and  six  sdl  borings  wne  drilled  to  support  characterization  of 
Site  14.  Fourteen  soil  samples  plus  one  duplicate  sofl  sample,  collected  firom  the  soil 
borings,  and  four  groundwater  samptes,  collected  from  the  monitoring  wells,  were  submitted 
for  laborato^  analysis.  All  of  the  sofl  and  groundwater  samples  were  analyzed  for  VOCs, 
BNAs,  and  PHGs.  ^though  no  metals  analyses  were  planned,  all  (tf  the  sofl  samples  were 
inadvertoitfy  analyzed  for  metak. 

SoaSanqiling 

Complete  anafytical  results  for  the  sofl  samples  are  presented  in  Table  D-l  of 
Appendix  D.  Significant  results  from  the  organic  analyses  are  presented  in  Table  S30. 

The  data  are  presented  by  boring  number  and  depth.  For  example,  BH21-8  refers  to  the 
sample  collected  8  ft  bgs  in  borehole  16.  All  of  the  inorganic  results  for  the  soil  samples 
ate  within  the  badrground  ranges  reported  in  Table  5.4  and  are,  therefore,  not  considered 
significant  The  sofl  boring  locatiora  are  presented  in  Fig.  533.  The  relative  proximity 
BH25  and  BH26  to  one  another  was  brought  about  Ity  sampler  refusal  in  BH25  at  6  ft  bgs. 
The  drilling  rig  was  moved  a  few  feet  and  BH26  was  drilled  to  obtain  the  sofl  samples. 
BH25  and  BH26  were  drilled  north  of  the  site  to  confirm  or  deny  historical  information 
about  suspected  areas  of  overflow  from  the  oil  water  separator. 

nve  VOCs  were  detected  in  the  sofl  at  Site  14.  These  compounds  include  diloro^ 
form  (1.0  to  20  Afg/kg,  J),  2'butanone  (11  pg/kg,  J),  tetrachloroethene  (3.0  J), 

methylene  chloride  (2200  to  5100  /ig/kg,  J),  and  total  tylenes  (20  to  2500  /.^g,  J). 

nve  compounds  were  detected  by  the  BNA  analysis  for  soil  These  compounds 
ccmsist  oi  one  phthalate  and  four  PAHs,  which  range  in  concentration  from  100  ;ig/I^  J, 
to  28,000 /ig/kg. 

All  of  the  inorganic  results  for  Site  14  soils  reported  in  Table  D-l  of  Appendix  D  are 
within  the  background  ranges  reported  in  Table  5.4. 
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Fig.  533.  Site  14  soU-boring  and  monitoring  well  locations. 
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PHO^  rqiortod  at  TPH,  langed  firtnn  Olll  to  4800  otg4g  at  Ste  14. 


Groundwater  samples  were  collected  in  December  1992  and  March  1993  from  the 
wells  shown  in  Fig.  533.  Complete  anafytical  results  are  presented  in  Table  D-1  of 
Appendix  D.  Significant  groundwater  data  from  Site  14  are  (uesented  in  Table  SJl. 
Field  measurements  made  during  samfding  are  presented  in  Tables  5.11  and  S.12. 

No  significant  VOC  levds  were  found  in  the  groundwater  at  Site  14.  Carbon 
disulfide  was  detected  on  one  occasion  in  MW18  at  a  level  of  2  fjg/L. 

Two  BNA  compounds  were  detected  in  groundwater  at  Site  14.  Both  of  these 
compounds  are  phthalates  at  low  levels  (1  jjg/L)- 

No  PHGs  were  reported  in  the  groundwater  at  Site  14. 

Comparisoa  of  Screening  Results  with  Confinnatian  Results 

The  results  of  the  GSM  survey  compare  favorabfy  with  the  confirmation  data.  The 
GC  headspace  ana^is  of  groundwater  samples  collected  from  the  water  table  suggested 
the  trace  presmice  of  VCX)  contamination  within  the  shaded  area  of  Fig.  533.  Similai^, 
the  PID  values  listed  are  a  relative  measure  of  VOC  contaminants  in  soiL  The  soil 
contamination  was  confirmed  by  soil  boring  results,  presented  in  Table  530,  v^re  signif¬ 
icant  PHC  contamination  is  reported  between  6  and  8  ft  bgs.  Although  GC  head-space 
analysis  of  water  table  samples  suggested  trace  organic  contamination,  the  groundwater 
anal3rtical  results  presented  in  Table  531  indicate  that  the  groundwater  quality  has  not 
been  affected  by  the  overlying  PHC  contamination.  This  suggests  that  the  contaminants 
have  not  accumulated  sufficient  mass  to  significantly  penetrate  the  water  table,  or  th^ 
have  been  left  behind  by  a  locally  declining  water  table. 
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Tible  531.  ClienMCil  oonstitueots  detected  in  She  14  groundwater 


1  Cheniicd 

MW18-lat 

MWl»^2iid 

MW15-lst 

MW15-2iid  1 

1 _ VCKXmJL _ 1 

1  Carbon  disulfide 

2.0 

1 _ BNAs.A4tA. _ 1 

Butvlbenzvl  phthalate 

1.0 

1.0 

Di-n-butyl  phthalate 

1.0 

Blank  space  indicates  compound  was  undetected. 


5.103  Geologic  and  I^pdrogecdogic  Investigation  Results 

The  subsurface  lithology  of  Sites  13  and  14  is  discussed  jointly  due  to  their  relative 
proximity  and  lithologic  similarity.  This  discussion  is  presented  in  Sect  5.93. 

a 

5.10.4  Condusions 

As  discussed  in  Sect  23.6,  this  site  consists  of  an  unprotected  area  adjacent  to  the 
OWS  that  receives  occasional  overflows  of  JP-4  fuel  Results  of  the  investigation  at  Site 
14  indicate  the  presence  of  high  PHC  levels  in  the  soil  in  the  area  around  the  OWS.  The 
highest  concentrations  of  PHCs  were  found  in  BH24,  BH21,  BH22,  and  BH23  at  depths 
of  6  to  8  ft  bgs. 

Results  of  the  groundwater  samples  indicate  no  significant  VOC  contamination 
present  at  Site  14.*  Carbon  disulfide,  a  common  laboratory  solvent,  was  deteaed  once  at  a 
concentration  of  2  Aig/L,  suggesting  spurious  laboratory  contamination  rather  than  environ¬ 
mental  contamination. 

The  low  levels  of  phthalate  compounds  is  most  likely  related  to  sampling  and/or 
analytical  interferences.  Of  the  phthalates  reported  in  Site  14  groundwater,  only  but^- 
beotyl  phthalate  has  a  proposed  MCL  of  100  i^g/L. 

Although  significant  soil  contamination  was  confirmed  at  Site  14,  no  significant 
groundwater  contamination  has  been  confirmed. 
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611  Sunnunj 

Held  investigations  were  conducted  at  seven  potentially  contaminated  sites  at  the 
152nd  TRG,  Reno,  Nev.  Rve  of  these  sites  were  originally  identified  in  the  PA  and  two 
additional  sites  were  subsequently  identified  by  Base  personnel  At  each  site,  soO  and 
groundwater  screening  sutv^  were  conducted,  piezometers  were  constructed,  sc^  borings 
were  drilled  and  sampled,  and  monitoring  wells  were  constructed  and  sampled.  In  addi¬ 
tion,  background  sediment,  surface  water,  sofl,  and  groundwater  were  sampled.  Hydraulic 
testing  was  performed  at  various  sites  to  (^tain  representative  conductivity  values  for  the 
water  table  aquifer. 

Investigation  results  ate  described  in  detail  in  the  preceding  sections  and  are 
summarized  in  Table  6.1. 

612  Gondusions 
6l2.1  DataGiq» 

Data  gaps  consist  of  missing  data  that  must  be  collected  before  decisions  regarding 
progression  to  the  next  step  can  be  made.  Only  one  data  gap  was  identified  during  this 
investigation.  As  discussed  in  Sect  6.2.2,  groundwater  level  data  at  Site  2  indicate  that  an 
additional  monitoring  well  is  needed  at  that  site  to  ensure  that  samples  are  taken  directly 
downgradient  from  the  contaminated  area  of  Site  2. 

The  only  significant  planned  activity  described  in  the  work  plan  that  was  not  fully 
executed  was  the  identification  and  quantification  of  compounds  by  the  GSM  surv^  at  the 
Base.  As  discussed  in  Sect  4.5.1,  the  presence  of  numerous  unknown  compounds 
prevented  accurate  compound  identification  or  quantification.  However,  as  explained  in 
Sect  4.5.1,  the  main  of  objective  of  the  GSM  survey  was  met  because  the  GSM  data  were 
used  as  a  relative  measure  of  contamination  that  served  to  delineate  areas  of  suspected 
contamination. 
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Tririe6.L  OoouMmMn  of  conlamfnatinn  levdi  at  each  rite  with  icanedatioD  itandaidi. 


Site 

Sofl 

Groundwater 

2:  FTA  No.  2 

Below  NDEP  remediation 
standards 

Exceeds  MCL  for  TCE 

3:  FTA  No.  3 

Below  NDEP  remediation 
standards 

Below  MCL  for  all 
contaminants 

4:  FTA  No.  4 

Exceeds  NDEP  remediation 
standards  for  TPH  and  generic 
total  voa 

Exceeds  MCL  for  TCE  and 
benzene 

5:  FTA  No.  5 

Exceeds  NDEP  remediation 
standards  for  TPH  and  generic 
total  VOCs 

Exceeds  MCL  for  benzene 

7:  POL  Storage 
Area 

Exceeds  NDEP  remediation 
standards  for  benzene,  TPH,  and 
generic  total  VOCs 

Exceeds  MCL  for  benzene, 
exceeds  proposed  MCL  for 
benzo[a]pyrene 

13:  Storm  drains 
'  Bt  the  AGE 
storage  lot 

Below  NDEP  remediation 
standards 

Below  MCL  for  all 
contaminants 

14:  OWS  at 
Building  82 

Exceeds  NDEP  remediation 
standards  for  TPH,  BNAs,  and 
generic  total  VOCs 

Below  MCL  for  all 
contaminants 
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Rccommendaticmf  for  the  dispoiition  (tf  the  each  site  are  based  on  the  remediation 
standards  set  forth  in  Contanunated  Soil  and  Ground  Water  Remediation  Policy 
(NDEP  1992).  The  standard  specific  to  contaminant  identified  during  this  investigation 
have  been  tabulated.  Table  6.2  presents  the  soO  remediation  standards  for  organic  com¬ 
pounds,  and  Table  63  presents  the  groundwater  remediation  standards  for  organic  com¬ 
pounds.  Due  to  the  high  concentrations  of  naturally  occurring  inorganic  compounds, 
these  remediation  standards  are  not  presented.  As  discussed  in  Sect  S3,  inorganic 
compound  levels  in  background  soil  aitd  groundwater  samples  are  similar  to  tlm  levels 
found  at  each  site,  which  suggests  that  former  site  activities  have  not  impacted  inorganic 
soil  and  groundwater  quality. 

As  such,  the  reconunendations  presented  below  do  not  reflect  the  site-specific  attri¬ 
butes  considered  by  a  qualitative  and/or  quantitatiye  risk  evaluation.  Therefore,  it  is 
recommended  that  the  site-specific  data  be  subjected  to  minimal  risk  evaluation  criteria 
before  carrying  out  any  of  the  recommendations  presented  below. 

Site2,FTANa2 

The  analytical  data  at  Site  2  indicate  contamination  of  soil  below  the  NDEP  soil 
remediation  criteria  with  the  exception  of  2-butanone  (a  common  laboratory  contamirumt) 
in  one  sample  that  exceeds  the  generic  total  VCX^  limit  of  1000  «ig/kg.  Therefore,  a  no- 
decision  document  for  soils  is  recommended. 

The  analytical  data  indicate  no  contamination  of  groundwater  at  the  site.  Groimd- 
water  downgradient  of  the  site  contains  TCE  (2.0  to  6.0  pg/L)  at  levels  that  exceed  NDEP 
remediation  criteria  (MCLs)  for  TCE  (5.0  pg/L).  Site  2  is  currently  under  investigation  as 
Site  12  -  Aircraft  Parking  Apron  Area.  The  investigation  included  a  soil  gas  survey  of  the 
entire  apron,  soil  boring  samples  and  the  installation  of  two  downgradient  monitoring 
wells.  The  project  will  include  a  Corrective  Action  Plaa  Therefore,  a  no-further-action 
decision  document  for  Site  2  is  recommended. 
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Tabfe6L2.  Ndnda  lofl  remediatioo  itandardi  Cor  orgmic  compoundi 


Oooipound 

TCLP 

Limit, 

MCL  Limit. 

SMCL  Limit, 

Generic 
VOC  Limit, 

Generic 
BNA  Limit. 

Benzene 

500 

500 

m— 

NA 

NA 

Benzofolpyrene 

NA 

20 

NA 

NA 

NA 

10,000 

NA 

NA 

Carbon  disulfide 

NA 

NA 

NA 

1000 

NA 

Chlorofonn 

NA 

10,000 

— M 

NA 

NA 

1,2-dichloiobenzene 

NA 

60,000 

1000* 

NA 

NA 

13-didilorobenzene 

NA 

NA 

NA 

NA 

10,000 

1,4-dichlortfoenzene 

7500 

7500 

NA 

NA 

1,1-dichloroethane 

NA 

NA 

NA 

1000 

NA 

1,2-didiloroetliane 

500 

500 

NA 

NA 

1,1-didiloroethene 

700 

700 

NA 

NA 

df-l,2-Dichloroethene 

NA 

7000 

•••• 

NA 

NA 

<raR5-l,2-Dichloroethene 

NA 

NA 

NA 

Ethylbenzene 

NA 

70,000 

3000* 

NA 

NA 

Methylene  chloride 

NA 

500 

•••• 

NA 

NA 

PAHs 

NA 

NA 

NA 

NA 

10,000 

Pentachlorophenol 

100,000 

NA 

NA 

NA 

NA 

Toluene 

NA 

100,000 

4000* 

NA 

NA 

Trichloroethene 

500 

500 

NA 

NA 

2000* 

NA 

NA 

*  TCLP  (taxid^  cbaracterization  leaching  procedure)  limit  refers  to  the  specific  concentration 
criteria  under  the  toxicity  charaaeristics  rule  (40  CFR  Part  261.24).  If  the  compound  is 
regulated  under  this  rule,  the  toxicity  charaaeristics  regulatoiy  limits  are  applied  as  the  soil 
remediation  standard. 

*  MCL  limit  refers  to  federally  promulgated  maximum  contaminant  level  (MCL).  If  an  MCL 
exists  for  a  specific  compound,  the  MCL  is  multiplied  by  100  to  determine  the  soil  remediation 
standard. 

‘  SMCL  limit  refers  to  federally  promulgated  secondary  maximum  contaminant  level  (SMCL).  If 
an  SMCL  exists  for  a  specific  compound,  the  SMCL  is  multiplied  by  100  to  determine  the  soil 
remediation  standard. 

*  A  generic  standard  of  1000  jug/kg  for  total  volatile  organic  compounds  without  applicable  TCLP 
or  MCL  limits. 

*  A  ^neric  standard  of  10,000  (jgfkg  for  toul  base  neutral  compounds  without  TCLP  or  MCL 
limits. 

*  proposed 

PAHs  «  polynuclear  aromatic  hydrocarbons 

NA  B  not  applicable 
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TaUe63  Nevada  grcNindwater  nanediatioo  itaDdardi  fior  cxpuiic  oooipoiiiidt 


Methylene  chloride 


Toluene 


Trichloroethene 


Trihalomethanes  f  total 


T2-Dichloioethane 


as-l,2-Dichloroethene 


mim-1.2-Dichloroethene 


1,1-Dichloroethene 


1,4-Dichlorobenzene 


1.2-Dichlorobenzene 


1,1,1  -Trichloroethane 


1000.0 


^  Secondary  manmum  oonuminant  levels  (SMCLs)  are  t^^ed  on  esthetic  qualities  and 
enforceable  by  the  state.  SMLCs,  except  that  for  magnesium,  are  adopted  from  the  National 
Drinking  Water  Regulations. 

'  Secondi^  preferred  standards  (SPSs)  must  be  met  unless  water  of  that  quality  is  not  available, 
in  which  case  the  SMCLs  must  be  met  if  th^  exist.  SMCLs  have  not  been  established  for 
copper,  pH,  and  zinc. 

*  Proposed  levels. 
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Site3,FrANd3 


The  analytical  data  at  Site  3  indicate  that  no  contamination  of  soil  or  groundwater  is 
present  Therefore,  preparation  of  a  no-fiirther-action  decision  document  for  soil  and 
groundwater  at  Site  3  is  recommended. 

Site4.FTANa4 

The  analytical  data  at  Site  4  indicate  a>ntamination  of  soQ  above  the  NDEP  sofl 
remediation  criteria  for  TPH  (100  mg/kg)  and  generic  total  VOCs  (1000  Ag/kg)  in  the 
form  of  ethylbenzene,  total  ^lenes,  acetone,  and  methylene  chloride.  The  analytical  data 
indicate  contamination  of  groundwater  at  levels  that  exceed  NDEP  remediation  criteria 
(MCLs)  for  benzene  and  TCE.  An  RI  for  soils  and  groundwater  is  recommended  to 
evaluate  the  extent  of  contamination. 

SiteS,FrANo.5 

The  analytical  data  at  Site  S  indicate  contamination  of  soil  above  the  NDEP  soil 
remediation  criteria  for  TPH  (100  mg/kg)  and  generic  total  VOCs  (1000  /jg/kg)  in  the 
form  of  ethylbenzene,  total  xylenes,  acetone,  and  methylene  chloride.  The  anafytical  data 
indicate  benzene  contamination  in  groundwater  at  levels  (IS  pg/L)  that  exceed  NDEP 
remediation  criteria  (MCL)  for  benzene  (S.O  /Jg/L).  An  RI  for  soils  and  groundwater  is 

m 

recommended  to  evaluate  the  extent  of  contamination. 

Ste  7,  POL  Area 

The  analytical  data  at  Site  7  indicate  contamination  of  soil  above  the  NDEP  soil 
remediation  criteria  for  benzene  (SOO  ^ig/kg),  TPH  (100  mg/kg),  and  generic  total  VOCs 
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(1000  A!g4g)  in  the  fonn  of  ethylbenzene,  total  li^lenef,  2-butanone,  and  toluene.  Addi¬ 
tionally,  the  NDEP  generic  total  BNA  remediation  standard  ol  10,000  /ig/kg  is  also 
exceeded.  The  analytical  data  indicate  benzene  contamination  in  groundwater  at  levels 
(21  to  2300  |ig/L)  that  exceed  current  NDEP  remediation  criteria  (MCL)  for  benzene 
(5.0  iJg/L).  Additionally,  levels  of  benzo[a]pyrene  (190  |ig/L)  exceed  proposed  remedia¬ 
tion  standards  (20  pg/L).  Groundwater  data  from  two  downgradient  wells,  however,  indi¬ 
cate  that  the  extent  of  contamination  is  very  limited  and  could  be  controlled  with  source 
removal  of  a  relative^  small  amount  of  contaminated  soO.  An  RI  for  soils  and  ground- 
water  is  recommended  to  evaluate  the  extent  of  contamination. 

Site  13,  Storm  draiiB  at  the  AGE  sUMage  lot 

The  analytical  data  at  Site  13  indicate  that  no  contamination  of  soil  or  groundwater 
in  excess  of  any  remediation  standards  is  present  Therefore,  preparation  of  a  no-further- 
action  decision  document  for  soil  and  groundwater  at  Site  13  is  recommended. 

She  14,  OWS  at  Building  82 

The  analytical  data  at  Site  14  indicate  contamination  of  soil  above  the  NDEP  soil 
remediation  criteria  for  VCX!!s,  TPH,  and  BNAs.  Levels  of  methylene  chloride  (suspected 
laboratory  contamination)  in  one  sample  exceed  the  proposed  NDEP  remediation  stan¬ 
dard  of  500  /ig/kg,  TPH  levels  exceed  the  100  mg/kg  remediation  standard,  and  total 
VOCs  and  BNAs  exceed  their  respective  generic  1000  and  10,000  |ig/kg  remediation  stan¬ 
dards.  An  RI  for  soils  is  recommended  to  evaluate  the  extent  of  contamination. 
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